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Objectives

•  Reduce greenhouse gas emissions from energy  
generation and use

•   Reduce energy demand by increasing energy efficiency

•   Support the development and deployment of  
low-emissions technology

•   Decrease the other environmental impacts of energy use

Key Findings

•  Energy generation and consumption is the single largest 
component of Victoria’s ecological footprint.

•  Victoria’s final energy consumption has increased by over 80% 
within the last 30 years, and business as usual consumption 
will increase by almost 40% by 2030.

•  Between 1990 and 2006, Victoria’s total greenhouse gas 
emissions increased by 12% but energy-related emissions 
increased by 27%.

•  There was a slight decrease in total greenhouse gas emissions 
in 2006, the most recent year for which data is available, and 
slight decreases in emissions from energy in 2005 and 2006, 
but it is not known whether this signifies a long-term downward 
trend.

•  In 2006, over 85% of greenhouse gas emissions generated in 
Victoria were produced by the energy sector.

•  Stationary energy consumption accounts for only 20% of 
final energy consumption but 69% of total greenhouse gas 
emissions.

•  Transport is the greatest contributor to final energy 
consumption (36%) but contributes only 17% of total 
greenhouse gas emissions.

•  95% of Victoria’s electricity is supplied from brown coal, the 
most greenhouse intensive source in Australia. Electricity is 
almost six times more polluting than natural gas per unit of 
energy delivered in Victoria.

•  4% of electricity comes from renewable energy sources.

•  Victorian efforts to reduce emissions from energy are 
largely dependent upon the design of the Commonwealth’s 
Carbon Pollution Reduction Scheme (CPRS), the associated 
emissions reduction trajectories, and the viability of technology 
development pathways including carbon capture and storage 
and non-intermittent base-load renewable energy, which as yet 
are not known.

•  Electricity generators extract approximately 100,000 million 
litres of surface water per annum, which is approximately 
one quarter of the total water consumption of metropolitan 
Melbourne in 2006–07. A further 120,000 million litres of 
groundwater is extracted per annum for the mining of coal, oil 
and gas.

•  Low-density urban design and high motor vehicle dependency 
make metropolitan Melbourne vulnerable to oil affordability and 
carbon price shocks.
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Description

Energy generation and consumption 
is fundamental to everyday life and 
underpins personal and economic 
activity. The availability of abundant, 
cheap electricity has driven industrial 
development in the State and increased 
its prosperity. Similarly, the availability of 
cheap transport energy, together with 
policies that have favoured road-building, 
have given Victorians exceptional mobility. 

However, with its reliance on fossil fuels, 
energy creates significant pressures 
on the environment. In Victoria, energy 
use, particularly electricity generation 
and use, has the single biggest impact 
on the State’s Ecological Footprint. This 
comes through a range of environmental 
pressures, that include the emission of 
greenhouse gases and other air pollutants, 
water consumption and land use. 

As noted in Part 4.1: Atmosphere – 
Climate Change, Australia is the world’s 
14th largest emitter of greenhouse 
gases. Australia’s emissions constitute 
approximately 1.5% of total global 
emissions. However, Australia is one of the 
highest per capita emitters in the world. 

In 2006, Victoria was responsible for about 
one fifth of Australia’s emissions and 
about 85% of greenhouse gas emissions 
generated in Victoria were produced by 
energy generation and use1 (see Figure 
E1). Sixty-nine percent of emissions 
came from the stationary energy sector, 
primarily from electricity generation. By 
contrast, electricity contributed only 20% 
of Victoria’s total final energy consumption 
in the same year, illustrating the emissions 
intensity of Victorian electricity.

Since 1990, Victoria’s economy has been 
growing at a faster rate than population, 
while the Victorian economy has also been 
getting more efficient in its use of energy. 
Between 1990 and 2006 the amount of 
energy consumed for every dollar of GSP 
decreased by 18%. Over the same period, 
however, total energy use increased 
30%. See Part 2: Driving Forces for more 
information.

Current projections show that Victoria’s 
final energy consumption will be almost 
40% higher again by 2030 on a business-
as-usual basis3, although there are some 
indications of a reduced rate of increase 
over the last two years.

In addition to the emission of greenhouse 
gases, electricity generation in Victoria 
uses significant quantities of surface 
water, emits a range of other air pollutants 
and has important implications for local 
groundwater levels and land health. Many 
of these environmental impacts will be 
exacerbated by climate change and will 
continue into the future without significant 
changes to the way energy is generated 
and consumed. 

In Victoria, consumed electricity is almost 
six times as polluting per unit of energy 
as natural gas, due to the use of brown 
coal. Brown coal provides around 95% of 
Victoria’s electricity4; however, due to its 
high moisture content, less than a third of 
the potential energy embodied in brown 
coal is converted into electricity and sent 
out from power stations. By contrast, 
4% of electricity comes from cleaner 
renewable sources5. 

Because of the significance of the 
energy sector’s contribution to Victoria’s 
greenhouse gas emissions, and the 

reliance on cheap, brown coal for 
electricity generation, efforts to reduce 
emissions need to focus on the energy 
sector. Since 1990, Victoria’s overall 
greenhouse gas emissions have increased 
by 12%, yet energy-related emissions have 
increased by 27%. 

Historically, Victorian Government energy 
policy has focused on energy security and 
affordability to support growing economic 
activity while maintaining living standards. 
However, the urgency of reducing 
greenhouse gas emissions requires that 
the environmental impacts of the energy 
sector are also given the highest priority.

The need to adapt to a low-carbon energy 
system and one where carbon emissions 
are priced provides an additional 
economic incentive to reduce emissions. 
The Commonwealth Government has 
committed to introducing a Carbon 
Pollution Reduction Scheme (CPRS) in 
2010. Under the CPRS, carbon-intensive 
industries such as coal-fired power 
stations will have to buy tradeable permits 
in order to continue to emit greenhouse 
gases. The cost of these permits will rise 
over time as the total number of permits 
issued is reduced. The continued financial 
viability of the most carbon-intensive 
energy sources may be threatened as 
low-carbon sources, such as renewable 
energy, become relatively cheaper.

This chapter describes Victoria’s 
energy production and consumption 
patterns and the effect that these have 
on the environment. In addition, it gives 
an overview of the government and 
community responses to the energy 
challenge and provides recommendations 
for reducing energy-related greenhouse 
gas emissions.

Figure E1:   Victoria’s greenhouse gas emissions by sector, 1990–2006 
Data source: Department of Climate Change2
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Victoria’s energy resources 

Victoria’s energy system is principally 
based on fossil fuels from the Gippsland 
Basin and imported oil. Brown coal, the 
most abundant of the local resources, is 
the main fuel used to generate electricity 
in Victoria. Gas is used either directly 
for heating or in gas-fired electricity 
generators. Oil is mainly used to produce 
refined petroleum products for use in 
transport.

Victoria’s abundant brown coal reserves 
provide a cheap and reliable source of 
electricity. It is currently estimated that 
there are 430 billion tonnes of brown 
coal remaining in Victoria, over 40 billion 
tonnes of which is currently economical 
to extract7. This is mostly located in the 
Latrobe Valley and there is enough to 
last almost 500 years at current levels of 
consumption8. 

Victoria’s oil and gas reserves are 
principally drawn from the Gippsland and 
Otway basins. Reserves have declined 
steadily from 1982, with some minor 
increases due to discoveries of new 
fields9. 

Victorian oil is principally exported to other 
states for use in industry, rather than being 
refined to produce petroleum products. 
Natural gas extracted in Victoria is used 
both locally and interstate.

With a high likelihood that Australia has 
already passed its peak oil production10, 
Victoria will become increasingly reliant 
on net oil imports in the future. This 
creates significant potential supply 
issues given that it is considered likely 
that global peak oil production will occur 
within the next 20 years11.  By contrast, 
Victoria is endowed with exceptional 
renewable energy resources. Victoria’s 
solar resources are such that solar water 
heaters have the potential to provide up 
to 60% of household hot water12. There is 
already significant wind energy generation 
in Victoria and there is potential for much 
more. There is also significant potential for 
wave generation in Victoria, with wave-
energy resources of up to 70 kW per metre 
off the coast of Cape Otway13. Victoria’s 
agricultural resources provide strong 
potential for development of a bioenergy 
and biofuels (see Transport energy) 
industry, and there is significant research 
being undertaken into Victoria’s potential 
for geothermal energy.

A schematic diagram of the energy 
industry in Victoria is given in Figure E2 
below. 

It is worthwhile to further define sectors 
of Victoria’s energy system. Stationary 
energy is the term used to describe 
all energy generated by and used 
in fixed infrastructure, and is distinct 
from transport energy, which is that 
specifically used in transport. Stationary 
and transport energy are discussed 
separately in the sections below.

Refer to Conversion, transmission 
and distribution, below, for further 
explanation.

Box E1 Energy definitions

Energy can be classified into several 
forms. Primary energy is the total 
amount of raw energy embodied 
in natural resources, such as the 
chemical energy contained in coal. 
The primary energy is not all converted 
into electricity. The amount of primary 
energy removed from the ground in the 
form of coal is greater than the amount 
of electricity actually generated. 

Electricity and other end-use energy 
products are often referred to as 
secondary energy. These are the energy 
forms derived from primary energy 
through conversion processes. For the 
purposes of this report, however, they 
will be referred to as final energy, to 
make the distinction that they are the 
final end-use product. 
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Figure E2:  Energy flows in Victoria’s energy system, showing the amount of primary 
and final energy consumed, illustrating the losses in conversion and 
transmission in the Victorian energy system. 
Data source: ABARE6
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Primary energy consumption

Indicator E1 Primary  
energy consumption 

The majority of Victoria’s energy needs 
are met by fossil fuels, as is the case for 
most developed nations. Figure E3 shows 
Victoria’s historical annual primary energy 
consumption. Over the last 30 years, 
Victoria’s primary energy consumption has 
increased by over 70%, while the State’s 
population has increased by only 35%14.

Brown coal, petroleum products and 
natural gas supply over 98% of primary 
energy in Victoria. Close to 50% of 
Victoria’s total primary energy comes 
from brown coal, which fuels the majority 
of Victoria’s electricity and accounts for 
most of the growth in Victoria’s energy 
consumption over the last 20 years. 
The use of petroleum products has 
grown steadily with increased transport, 
while natural gas consumption has 
remained relatively constant, growing 
at approximately 1% per year since the 
expansion of the gas network in the 1970s. 
Gas is also used in a small number of 
gas-fired electricity peaking plants. The 
gas network is currently being expanded 
across Victoria.

Renewable energy sources account 
for a very small amount of primary 
energy consumption – only 1.8% of total 
primary energy consumption in 2006-
07. Wood and wood waste combusted 
for space heating continue to dominate 
consumption from renewable sources 
(see Figure E3), although there has been 
increasing electricity generation from other 
renewable sources over recent years (see 
Figure E5). 

There is great potential to further develop 
Victoria’s renewable energy supply using 
proven technologies. However, as yet 
renewable energy is currently significantly 
more expensive and does not yet have 
the capability to provide guaranteed, non-
intermittent base-load electricity supply.

Biomass from a range of sources, 
including agricultural waste, municipal 
solid waste and residue from sustainably 
managed forest operations can make 
a valuable contribution to renewable 
energy generation and offset methane 
emissions. Modern biomass power 
generation facilities can utilise a number 
of technologies which result in very low 
emissions of air pollutants.

Victoria continues to rely on fossil fuels to 
generate energy as a result of decisions 
made early in Victoria’s industrial 
development. This led to the construction 
of large and expensive generators with 
considerable longevity at the site of the 
main coal resources. This has developed 
into a highly centralised electricity 
generation system with an associated 
inefficient and spindly transmission 
and distribution network. In addition, oil 
refineries and other energy suppliers 
support and supply widely distributed 
infrastructure and industry around the 
State.

Coal-fired power stations run twenty-four 
hours a day and, consequently, generate 
large amounts of electricity overnight 
when demand is low but are unable to 
meet peaks in demand during the day. 
Currently, peaks in electricity demand, 
when electricity prices are highest, are met 
by gas turbine generators which can be 
switched on relatively quickly. 

Reliability of supply to Victorian consumers 
is assisted by the connection of Victoria’s 
electricity network to the National Electricity 
Market. Victoria can export electricity to 
other states when local demand is low, 
and import electricity if local demand 
cannot be met by local supply.

Wind and solar renewable energy 
technologies are perceived as being less 
reliable and as introducing an inherent 
level of risk into the electricity supply 
system. However, these technologies can 
be effectively integrated into the existing 
electricity supply system and international 
experience shows that employing a 
portfolio of renewable and distributed 
energy generators can ensure a high 
level of system reliability while emitting 
less greenhouse gases (See Box E4: 
German Renewable Energy Policy). Newer, 
developing renewable energy sources 
such as biomass and geothermal will have 
output characteristics similar to those of 
fossil fuel generators.

One of the advantages of photovoltaic 
(solar) electricity generation is that it tends 
to be most efficient when demand is 
highest and electricity is most expensive, 
such as on hot, sunny days when air-
conditioner use is greatest. A further 
advantage of distributed generation is the 
reduction in electricity transmission losses 
that arise from highly centralised systems.

Furthermore, a network of smaller-scale 
gas-fired distributed generators based 
on Victoria’s expanding gas network 
would produce a highly reliable system 
which is considerably less polluting 
than the current system, particularly if 
co-generation technology (delivering 
both electricity and heat) were used. The 
Ministerial Council on Energy established 
the Renewable and Distributed Generation 
Working Group in 2004 to start to address 
these issues16.

Renewable energy 2006/07
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Figure E3:  Annual primary energy consumption in Victoria, 1960-61 to 2006-07 
Source: ABARE15; SV
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A number of barriers to distributed 
electricity generation currently exist in 
Victoria. These include application and 
approvals processes that can be costly 
and time-consuming, and network 
connection requirements that can be 
complex and also add significantly 
to costs. There is also a lack of price 
signals that reflect both the reduction 
in transmission and distribution costs, 
and the reduced need to upgrade 
infrastructure. 

Current network planning tends to be 
based on an incremental ‘business-as-
usual’ approach rather than on more 
strategic consideration of alternative future 
scenarios. Given the long lead times 
necessary for fundamental changes to 
electricity generation, Victoria needs to 
be considering alternatives now. Future 
scenarios could include a ‘soft start’ 
to emissions reductions, such as that 
proposed by Professor Ross Garnaut, 
with modest emissions cuts in the first ten 
years of the CPRS, allowing potential clean 
coal technologies time to be developed, 
and a more aggressive emissions 
reduction trajectory which could lead to 
brown coal generation becoming unviable 
relatively quickly. 

Box E2 Decentralised  
energy in London

Decentralised energy, including 
combined cooling heat and power, is 
a central feature of London’s Climate 
Change Action Plan. The goal is to 
have 25% of London’s energy taken 
off the electricity grid and onto local, 
decentralised systems by 2025 – and 
more than 50% by 2050.17 The strategy 
is being informed by the success of 
decentralised power in the UK town of 
Woking. Greenhouse gas emissions 
from energy in Woking dropped by 77% 
between 1994 and 2004 as a result 
of the installation of combined heat 
and power systems, while the price of 
electricity to consumers fell.
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Figure E4.  Primary and final energy consumption in Victoria, 1973-74 to 2006-07 
Source: Source: ABARE20,21 SV

Recommendations

E1 The Victorian Government conduct a 
study to identify and address regulatory 
and other barriers to the development of 
a network of distributed renewable and 
gas-fired electricity generators to meet 
growing energy demand and delay the 
need for further augmentation of brown 
coal generators.

E2 The Victorian Government conduct 
scenario modelling to consider 
fundamental future restructuring of 
Victoria’s energy supply industry, 
including the potential for a significant 
shift towards distributed energy, co-
generation and renewables.

By contrast, the efficiency of renewable 
energy conversion is largely dependent 
on the renewable energy source and the 
technology in question. For example, 
wind turbines can convert up to 50% of 
the energy in wind into electricity.22 While 
generation from these resources is not 
able to be scheduled to meet demand, 
as is the case for fossil-fuel generators, 
the times when they are operational often 
coincide with times of peak demand 
when electricity is at its most expensive. 
However, developing renewable energy 
sources such as geothermal and biomass 
are similar in output characteristics to 
fossil fuel generators. Coal generators, 
have the disadvantage of being unable to 
be scaled back at times of low demand 
(for example, overnight), producing large 
amounts of electricity at times when it is 
not needed.

The inefficiencies of all electricity 
generation sources are added to by 
electricity being lost through electrical 
resistance as it flows through the network 
of transmission and distribution lines23. 
Losses are directly associated with 
distance and temperature. In 2005-06, 
average distribution losses ranged from 
4.3% for an urban distributor to 7.9% for a 
rural distributor. Transmission losses are 
around 2%24. These losses are applicable 
to all electricity forms, but are generally 
less for renewable energy and distributed 
generators which have lower loss factors 
due to their distributed nature. Together, 
the losses from conversion, transmission 
and distribution of energy account for 
approximately 40% of all forms of primary 
energy consumed in Victoria.

Conversion, transmission  
and distribution

Primary energy is converted to useable 
forms of final energy via a range of 
processes. The stationary energy sector 
uses thermal conversion processes, 
whereas the transport sector undergoes 
a process of oil refining prior to the 
combustion of refined fuels in transport. 
Electricity generation is the least efficient 
of Victoria’s energy conversion processes. 
This is caused by the high moisture 
content of brown coal (approximately 60% 
water)18, and the use of ageing steam 
turbines to generate electricity. Brown 
coal is the cheapest source of electricity 
generation; however, less than a third of 
its energy content is sent out from the 
power station as electricity. In addition, a 
substantial amount of electricity is used 
within power plants to power on-site 
operations19. 
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The amount of energy used to process 
natural gas and refine petroleum products 
is considerably lower, while distribution 
losses are also much lower. In 2004, 
‘unaccounted-for gas’ comprised 2.8% 
of total gas consumption26, only half 
of which is believed to be due to the 
leakage of natural gas. Over the long 
distances energy is transmitted in Victoria, 
transmission and distribution losses for 
gas are proportionately lower, as they 
do not change with distance, whereas 
electrical resistance is linear and therefore 
the further it travels, the more is lost. 
Distribution losses of petroleum products 
in Victoria, such as through oil spills, are 
relatively small and uncommon, but are 
environmentally hazardous when they do 
happen.

Victoria’s electricity supply system is linked 
to that of New South Wales, Queensland, 
the ACT, South Australia and Tasmania 
through the National Electricity Market 
(NEM). Under the NEM, Victorian brown 
coal-fired generators can take advantage 
of their lower fuel costs compared to 
interstate generators, allowing them to 
generate more electricity than is required 
to meet Victoria’s electricity needs, 
which is then exported to other states. 
This has led to increased utilisation and 
augmentation of brown-coal generation 
through efficiency gains in existing plants 
since the commencement of the NEM in 
199827. Victoria both imports and exports 
energy within the NEM, but remains 
a net exporter. In 2005, the total net 
export represented approximately 4% of 
electricity generated in Victoria28. 

Figure E5:  Electricity generation by fuel type in Victoria, 1999–2006 
Data source: Erisk25; SV  
Note: Solar electricity generation increased from 0.05 GWh in 1999 to 3.33 GWh in 2006
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Despite the predominance of petroleum 
products, it is electricity consumption that 
has grown at the fastest rate. Since 1973-
74, consumption has grown approximately 
3.8% per year, with total annual 
consumption more than doubling over the 
past 20 years. Electricity consumption now 
accounts for close to 20% of final energy 
consumption. Projections indicate that 
electricity consumption will increase by a 
further 10-15% over the next decade31,32 
unless there is greater uptake of energy 
efficiency than in the past. 

Consumption of natural gas increased 
rapidly in the early 1970s with the 
installation of Victoria’s reticulated natural 
gas network. Following this, growth in gas 
consumption has slowed to approximately 
1% per year over the last decade. Recent 
VENCorp forecasts anticipate that growth 
will continue at approximately 0.8% per 
annum over the next five years33.

The overall growth in energy consumption 
is driven by a range of factors. These 
include the structure and activity of the 
economy and changes in fuel mix resulting 
from government policies and initiatives 
as well as consumer demand for cleaner 
energy34. Greater uptake of energy 
efficiency and renewable energy will play 
a key role in decreasing consumption of 
fossil fuels in future.

Historically, growth in the economy 
(measured by GSP) and final energy 
consumption have been tightly linked 
due to the economic reliance on energy 
intensive industries. However, there is 
some evidence of recent decoupling 
of energy consumption and economic 
growth (see Figure E7), reflecting sectoral 
changes in the Victorian economy that 
include a shift away from heavy industry. 
This trend is not standard across all 
fuels. Increasing demand for electricity 
in Victoria is tracking relatively closely to 
the growth in GSP, whereas petroleum 
products and natural gas have diverged 
slightly. This may be due to the growth 
in the electricity-intensive commercial 
and services sub-sector and the ongoing 
pressures of a growing population. 

Indicator E2 Final  
energy consumption

Final energy consumption has increased 
more than 80% since 1973-74 (see Figure 
E6). Projections suggest that by 2030, 
if we continue on our current path, final 
energy consumption in Victoria will be 
almost 40% higher than 2005-06 levels29. 

Final energy consumption is dominated by 
petroleum products. In 2006-07, petroleum 
products accounted for approximately 
51% of energy use, having grown by an 
average of 1.2% per year since the mid-
1970s (see Transport Energy, below).

Final energy consumption

The demand for energy and the way in 
which it is supplied and consumed are 
the ultimate drivers of the environmental 
impacts of energy use in Victoria. 
Infrastructure design, end-use patterns 
and consumer choices influence 
the quantity and mix of primary fuels 
consumed, which has direct implications 
for Victoria’s greenhouse gas emissions 
profile (see Environmental pressures, 
below). 

Figure E6.  Annual final energy consumption in Victoria by energy type,  
1973-74 to 2006-07 
Data source: ABARE30

Figure E7:  Index of GSP and final energy consumption by fuel, 1989-90 to 2005-06 
Data source: ABARE35 and ABS36
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Stationary energy

Indicator E3 Sectoral final  
energy consumption

Annual final energy consumption in 
Victoria is dominated by the transport 
sector, consuming 36% of the total 
in 2006-07 (see Figure E8). Within 
the stationary energy sector, the 
manufacturing and residential sub-
sectors account for the largest shares 
of final energy use in Victoria (33% and 
18%, respectively). Energy consumption 
in the manufacturing sector grew more 
than 45% from 1973-74 to the late 1990s 
(1.5% per year). In contrast, final energy 
consumption in the residential sector has 
grown steadily, by an average of 2% per 
year over the last decade.

While these sectors consume significant 
quantities of energy, it is the commercial 
and services sector that has displayed 
the greatest rate of growth in final energy 
consumption. Energy consumption 
increased by more than 160% in the last 
30 years. While this sector still accounts 
for only 8% of final energy consumed in 
2006-07, the rate of growth (3.2% per year) 
signals that the commercial and services 
sector will be an important consumer of 
energy in the future economy. 

The growth in final energy consumption in 
the transport, residential, and commercial 
and services sectors may suggest that 
the declining energy intensity of the 
Victorian economy suggested by Figure 
E7 is the result of a shift away from 
manufacturing and toward less energy-
intensive commercial services. However, 
it is possible that this shift is also due 
to improvements in energy efficiency, 
although limited evidence is available.

Over the past decade, growth in electricity 
consumption in the manufacturing, 
residential, and commercial and services 
sectors has been over 3% per year, on 
average. This has important ramifications 
for the greenhouse gas emissions from 
Victoria’s energy sector, as the same 
growth rate in natural gas use would 
lead to significantly lower emissions (see 
Environmental pressures).

Despite the increasing dependence of the 
power industry and the services sector 
on electricity, gas is also a significant 
fuel source. In the residential sector, 
consumption of natural gas has increased 
by more than 300% in recent decades 
(see Figure E10), making the residential 
sector the dominant end-user of natural 
gas. The manufacturing sector remains a 
large consumer of gas, but total annual 
gas use has declined marginally since the 
1980s (see Figure E9). 

By contrast, wood and wood waste has 
remained a significant and relatively 
constant fuel source, but only within the 
residential sector (see Figure E10), where 
it is predominantly combusted for space 
heating. The impact this has on Victoria’s 
air pollution is discussed in Part 4.1: 
Atmosphere – Air Quality.

The increasing trend in electricity use 
holds particular significance because it 
highlights the fact that growth in Victoria’s 
final energy consumption has been driven 
by the most greenhouse-intensive form of 
energy. 

Manufacturing sector

The manufacturing sector is the greatest 
consumer of stationary final energy in 
Victoria. Consumption of gas is fairly 
stable, while consumption of petroleum 
and electricity has been increasing (see 
Figure E9). Due to varying industrial 
processes, fuel consumption and fuel 
intensity, it is not possible to provide an 
analysis of final energy consumption by 
fuel source within manufacturing sub-
sectors. However, the majority of electricity, 
gas and petroleum consumption within 
the manufacturing sector is consumed 
within the resource extraction and metal 
products sub-sectors38.

The metal products sub-sector alone 
accounted for over 30% of Victoria’s total 
electricity consumption in 2005-06 and 
approximately 67% of manufacturing 
electricity consumption in the same 
period39. Within the metal products 
industry, aluminium smelting is the 
greatest single electricity consumer. The 
Point Henry and Portland aluminium 
smelters, which receive discounted 
energy prices when aluminium prices are 
below a certain threshold and which will 
continue to be supported in this way until 
2014 and 201640, respectively, account 
for approximately 18% of the State’s total 
electricity consumption41. 

Figure E8:  Annual final energy consumption by sector, 1973-74 to 2006-07 
Data source: ABARE37
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Recommendation

E3 The Victorian Government should 
conduct a review that identifies and 
makes public any existing energy 
subsidies to industry, including the 
metal products sector. It should include 
proper assessment of impacts of 
subsidies on greenhouse gas emissions 
and an evaluation of net strategic 
benefits.
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Figure E9:  Annual final energy consumption in the manufacturing sector 
Source: ABARE
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Residential sector

Energy use by the residential sector has 
increased by an average of 1.8% per year 
since 197442. In 2007, the residential sector 
was the third largest user of energy (17% of 
total final energy use; see Figure E8).

Figure E10:  Annual final energy consumption in the residential sector 
Source: ABARE 
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Figure E11:  Total household final energy consumption  
by end use, 2005 
Data source: George Wilkenfeld & Associates 2008
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Energy is used in the residential sector for 
a range of purposes including heating and 
cooling, lighting, cooking and for powering 
appliances. Over 55% of all energy used in 
homes is provided by gas, with electricity 
accounting for a further 25%. In Victoria, 
wood combusted to provide space heating 
comprises 16% of final energy use. Figure 
E11 shows the estimated breakdown of 
energy use by major task. In Victoria, 59% 
of energy consumed in homes is used for 
space heating and cooling. 

The energy intensity of the residential 
sector is increasing with the recent 
trend in increasing house size43 and 
decreasing occupancy rate44. Rising 
energy consumption within the residential 
sector is further exacerbated by the trend 
towards an increasing number of electrical 
appliances within homes. Sales of 
whitegoods are estimated to have doubled 
in the period 1993-200545 in contrast 
to a 13% rise in population in the same 
period46. Minimum Energy Performance 
Standards for appliances have been 
developed to counteract this growing 
energy consumption (see Management 
Responses, below). 

The 5 Star energy standard for new 
homes, which came into effect in July 
2005, is also a positive step towards 
energy saving across the residential 
sector. The standard sets energy 
performance levels to be achieved by new 
housing. It applies only to the building 
itself, rather than appliances, and was 
recently extended to include renovations. 

The standard currently requires that a solar 
hot water unit or a rain tank is installed. 
These requirements serve different 
objectives yet both are compromised by 
fostering a price-driven choice between 
them. 

The benefits of the standard may have 
been outweighed, however, by consumer 
trends, particularly in lighting. Lighting 
is not covered by the 5 Star standard, 
and recent increases in halogen lighting, 
together with increases in the size of 
homes, have offset reductions in energy 
consumption in many new homes47 to the 
extent that 5-star homes are responsible 
for 6% more emissions than older homes. 
Moreover, studies show that the 5 Star 
standard in Victoria is still well below the 
average energy performance standards of 
new housing in Europe.

These issues, together with consideration 
of measures that could be employed to 
increase the energy efficiency of Victoria’s 
existing building stock, are discussed 
further in Management Responses.

Similar to the 5 Star standard for 
residential buildings, minimum energy 
performance standards were introduced 
for commercial buildings in May 2006. The 
standard, which is designed to reduce 
the use of artificial heating and cooling 
and increase the energy performance of 
lighting, air conditioning and ventilation, is 
expected to save over 5 million tonnes of 
energy-related greenhouse gas emissions 
by 201648.

Drivers of final energy consumption

Final energy consumption is driven by 
a range of factors including increasing 
population growth and affluence, the 
structure of the economy (see Part 2: 
Driving Forces), consumer choices and 
the price of energy in Victoria. 

Until the Carbon Pollution Reduction 
Scheme (CPRS) commences, low 
energy prices in Australia will continue 
to provide no signals to consumers on 
the environmental impact of their energy 
consumption choices. While the price of 
petroleum products is largely influenced 
by the world oil market, electricity 
and gas prices are controlled by local 
factors. By world standards, Victoria has 
extremely low electricity and gas prices49. 
These prices take advantage of the low 
extraction cost of brown coal to provide 
a competitive advantage for industrial 
investment in Victoria, particularly for large 
business and metal manufacturing, many 
of which are eligible for declining block 
tariffs which provide discounts on top of 
the already cheap prices. However, the 
low prices fail to discourage inefficient 
use of energy amongst all consumers – 
commercial, industrial and residential. 

Recommendation

E4 The Victorian Government increase 
the energy efficiency of the 5 Star 
Standard to international best practice 
levels and extend it to include fixed 
appliances including hot water systems 
and lighting.

Figure E12:  Annual final energy consumption in the commercial & services sector 
Source: ABARE
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Commercial and services sector

The commercial and services sub-sector 
has been the fastest growing of all the 
economic sectors, and is highly energy 
intensive (see Figure E12). Energy 
consumption in the commercial sector 
grew at an average of 3.2% per annum 
from the mid 1970s until around 2000, 
predominantly from growth in electricity 
consumption. Energy consumption 
appears to have remained fairly constant 
since 2000.
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A recent report by the Australian 
Sustainable Built Environment Council51 
states that the building sector is expected 
to reduce greenhouse gas emissions 
by around 8 Mt per annum as a result of 
increased energy prices under the CPRS. 
However, with a range of measures to 
encourage significant energy efficiency 
in the building sector, around 60 Mt of 
emissions could be saved either at net 
benefit to the economy or at no cost.

See Management Reponses for 
further discussion of energy efficiency 
opportunities. 

Environmental pressures

Indicator E4 Greenhouse gas emissions

Greenhouse gas emissions are the most 
significant environmental pressure from 
the energy sector. In fact, the energy 
sector, through electricity generation, is 
the biggest single contributor to Victoria’s 
total greenhouse gas emissions. In 
2005, Australia produced 559.1 Mt of 
greenhouse gas emissions, accounting 
for about 1.5% of the global total52. In the 
same year, Victoria produced over 121 Mt 
of greenhouse gas emissions, or 22% of 
Australia’s total emissions53. 

Between 1990 and 2006, Victoria’s total 
greenhouse gas emissions increased by 
more than 12% (see Figure E13). There 
was a slight decrease in total emissions 
in 2006, but it is not clear whether this 
represents the beginning of a long-term 
downward trend. The energy sector, 
including both stationary and transport 
energy, accounted for 85% of total 
emissions in 2006. Stationary energy use 
accounted for 69% of total emissions 
in 2006, growing by 28% since 1990. 
In contrast, transport energy, which is 
the greatest contributor to final energy 
consumption (36%), contributed only 
16.5% to total greenhouse gas emissions. 
This difference reflects the difference in 
greenhouse intensity of petrol compared 
with brown coal.

Energy-related greenhouse gas emissions 
are growing at a slower rate than the 
economy, as measured by gross state 
product (see Figure E14). In fact, energy-
related emissions reduced slightly in 2005 
and 2006, the last two years for which 
data is available. This indicates some 
level of decoupling of the economy from 
greenhouse gas emissions. However, 
energy-related emissions have been 
increasing at a much higher rate than 

While electricity prices do factor in the 
cost to the generators of their air quality 
and water treatment requirements, they 
currently fail to factor in the cost to the 
environment of carbon dioxide emissions. 
This will change upon commencement of 
the CPRS, which will put a price on each 
tonne of emissions.

Due to Victoria’s privatised energy 
industry, there is a lack of knowledge of 
the level of energy use and the price which 
consumers pay for energy. This creates 
barriers for monitoring the scale of energy 
use at local levels, such as within local 
council areas, and prevents effective local 
action to reduce energy demand. 

Combined with limited, albeit growing, 
community awareness of the link between 
energy use and the environment, the 
issues listed above reinforce inertia and 
act as a barrier to the uptake of energy 
efficiency and renewable energy in 
Victoria. The introduction of the CPRS 
will effectively put a price on carbon 
emissions, which will increase the cost of 
electricity and create financial incentives 
for renewable, low emissions and energy 
efficiency technologies. 

Much recent research indicates that 
significant emissions reductions can be 
achieved through increases in energy 
efficiency. Analysis by McKinsey and 
Company demonstrates that many 
possible energy efficiency improvements 
are already financially viable and deliver 
short-term net savings even without a 
price on carbon50. The analysis suggests 
that greenhouse gas emissions could 
be reduced affordably by 30% by 2020, 
and around 25% of this reduction could 
be made at zero or negative cost, mostly 
through improved energy efficiency in 
buildings and appliances.

Recommendations

E5 The Victorian Government, through 
the Essential Services Commission, 
mandate disclosure of all large energy 
contracts offered by Victorian energy 
retailers and Vicpower Trading to create 
transparency of energy prices and 
therefore incentives and disincentives 
for energy efficiency on offer.

E6 The Victorian Government establish 
a process to collect and disclose 
energy consumption data from energy 
retailers at a local scale, including at 
local government level, to encourage 
local energy efficiency initiatives and 
allow assessment of the social and 
economic impacts of increased energy 
prices.

E7 Through COAG, the Victorian 
Government should support increased 
energy efficiency and thermal 
performance within the Building Code 
of Australia.
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Figure E13:  Total Victorian greenhouse gas emissions 1990–2006 
Source: Department of Climate Change55
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population growth. Between 1990 and 
2005, Victoria’s energy-related emissions 
increased from 18.3 to 20.4 tonnes carbon 
dioxide equivalent per capita, which is 
more than double the rate of growth of 
energy-related per capita greenhouse gas 
emissions of most OECD countries54

Victorian electricity is the most greenhouse 
gas emissions-intensive in Australia, 
as the other states rely on black coal, 
hydro-electricity and natural gas. Despite 
only representing 20% of final energy 
consumption, electricity accounts for 68% 
of Victoria’s energy-related greenhouse 
gas emissions59.

There is potential to decrease the 
emissions intensity of Victoria’s electricity 
supply through a range of measures which 
include increasing the share of renewable 
energy, greater reliance on natural gas-
fired electricity generation or through 
employment of ‘clean coal’ technologies 
(see Box E3). 

Figure E14:  Index of Victoria’s greenhouse gas emissions, GSP and population growth 
Data source: AGO56, ABS 57,58
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Box E3 What is Clean Coal?

The term ‘clean coal’ refers collectively 
to a number of different technologies 
designed to reduce the greenhouse 
gas emissions from coal-fired electricity 
generation. Coal is a significant part 
of current and projected global energy 
supply and black coal is Australia’s 
most significant commodity export, with 
earnings of $43 billion expected for 
2008-09. Given that Victoria has enough 
brown coal for 500 years at current levels 
of usage, and that it makes electricity very 
cheaply, there is an acute incentive to 
find ways to reduce emissions from coal 
so that it can remain a viable and cost 
competitive energy source into the future.

Four specific technologies are currently 
being explored in Victoria – coal drying, 
coal gasification, carbon capture 
and carbon storage. The Victorian 
Government is contributing to the 
development of these technologies 
through its Energy Technology Innovation 
Strategy (ETIS). See Management 
Responses for more on ETIS.

In the 2005 State Budget, $12 million 
was committed to clean coal research 
and development, including carbon 
capture projects. Additionally, funding 
was provided for two large-scale 
demonstration projects:

•  Coal drying and gasification - $50 
million was provided to HRL’s 400 MW 
$750 million ‘integrated drying and 
gasification’ power plant which will 
be designed to be ready for carbon 
capture. The Commonwealth also 
committed $100 million to this project.

•  Coal drying and carbon capture - 
$30 million was provided for a $369 
million coal drying and carbon capture 
project at the existing Hazelwood 
Power Station. The Commonwealth 
Government has also committed up to 
$50 million to this project.

In the 2008 Budget, a further $110 million 
was committed under the ETIS scheme 
to establish new large-scale, pre-
commercial carbon capture and storage 
(CCS) demonstration projects. The key 
objectives of the projects are to reduce 
the costs of carbon capture, reduce the 
electricity used in the carbon capture 
process, and prove carbon storage 
viability in Victoria. 

An additional $5.2 million was committed 
to improving the data on the potential for 
carbon storage sites in the Gippsland 
Basin. To facilitate carbon storage, the 
Commonwealth Government has been 
developing legislation for storage in 
Commonwealth waters, and the Victorian 
Government has been developing 
legislation for storage on-shore in Victoria. 
Once the Commonwealth’s legislation 
has been passed, it will be mirrored for 
storage in Victorian waters.

In September 2008 the Commonwealth 
Government announced $100 million in 
funding towards the establishment of a 
clean coal research institute, to accelerate 
global CCS projects, in addition to the 
national Low Emissions Coal Initiative 
(NLECI), the National Low Emissions Coal 
Council and Carbon Storage Taskforce.

The main concern over reliance on clean 
coal is that there is no certainty that CCS 
technologies will ultimately be successful.  
Moreover, even if the capture and storage 
technology does prove successful, it is 
expected to take a long time to become 
commercially available. An analysis of 
greenhouse gas emissions reduction 
opportunities prepared for the Victorian 
Department of Premier and Cabinet in 
December 2007 assumed that CCS would 
be ready to commence no earlier than 
2020 and it would not be before 2040 that 
the technology would be employed by all 
power stations. 

In light of these concerns, it is uncertain 
whether clean coal will in the end be a 
viable part of Victoria’s commitment to 
reduce greenhouse gas emissions and 
secure coal’s future within Victoria’s 
energy mix.

(Refer to Part 4.1: Atmosphere – Climate 
Change for further information on policies 
to reduce greenhouse gas emissions.)
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A sectoral breakdown of energy-related 
emissions based on the fuel cycle 
approach, which accounts for the total 
direct and indirect emissions associated 
with the extraction, conversion, distribution 
and combustion of energy attributable 
to the end-use sectors, shows that the 
manufacturing sector contributed the 
greatest quantity of emissions in 2005, 
followed by the transport, residential and 
commercial and services sectors (see 
Figure E16). Comparing the emissions of 
each sector with their contribution to final 
energy consumption highlights the high 
emissions which come from the electricity 
intensive sub-sectors.

Indicator E5 Water extraction, 
consumption and flow

The prominence of water resource 
sustainability has increased in recent 
years with the decline in water availability 
brought about through drought (see 
Part 4.3 Inland Waters). Coal mining, 
electricity generation, and offshore oil 
and gas production all extract significant 
quantities of water through direct use or 
the secondary effects of core activities.

Water is either taken from surface 
sources, typically for use in boilers and 
for evaporative cooling during electricity 
generation, or is extracted from the 
ground as a by-product of mining for 
coal, gas and oil. The concentration of 
these industries in the Gippsland region, 
and their combined total extraction 
of water resources from the complex 
aquifer system of the Gippsland Basin, is 
contributing to the overuse of the region’s 
resources64. 

Over 50% of the total surface water use in 
the Latrobe Basin is extracted by brown 
coal electricity generators. In 2004-05, this 
comprised 91,250 ML of surface water – 
54% of total surface water use65. Annual 
water use has ranged from around 90,000 
ML to around 106,000 ML over the last 
ten years. On average, over two litres of 
water is used in the generation of every 
kilowatt-hour (kWh) of electricity sent out 
in Victoria, higher than in any other state 
or territory66. The impact of this extraction 
on inland waters will increase as the 
availability of water declines with climate 
change, under which water resources will 
become even more scarce (see Part 3.2: 
Water Resources). 

Water consumption for electricity 
generation can be decreased in several 
ways. Water used in the generation of 
electricity can be cooled without using 
further water by employing a technology 
known as dry cooling. This has been 
deployed in many power stations 
internationally and greatly decreases 
the water consumption of electricity 
generation. 

With increasing future water scarcity 
under climate change, the costs for 
water supply to electricity generators 
could be increased to better reflect the 
cost to the environment of this inefficient 
water use. Increasing the cost of water 
would acknowledge Victoria’s worsening 
predictions for water security and drive 
more efficient consumption. See Part 3.2: 
Water Resources for more information.

The substantial and increasing use of 
electricity in each of the residential, 
commercial and services, and 
manufacturing sectors has significant 
impacts on Victoria’s total greenhouse gas 
emissions. With electricity use projected 
to increase by 10-15% over the next 
decade62,63, greenhouse gas emissions 
will also continue to climb without major 
changes to the way in which Victoria 
generates, supplies and uses energy.
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Figure E15:  Full fuel cycle emissions intensity of different forms of energy  
in Victoria, 2006 
Data source: AGO

Figure E16:  Full fuel cycle energy-related greenhouse gas emissions and final energy 
consumption by sector in Victoria, 2005  
Data source: GWA60and ABARE61
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In addition to these impacts, there is 
also the potential for seawater to intrude 
into freshwater aquifers, creating further 
impacts for Gippsland irrigators and 
agriculture. While this has not been 
identified to date, there is significant 
potential in some regions for this to occur 
as a secondary effect of energy generation 
operations72. It is expected that there 
would be a long lag time for any seawater 
intrusion into onshore aquifers.

Due to the complexity of the aquifers 
in the Gippsland Basin and the lack of 
clarity on the location and extent of natural 
discharge and recharge systems, it is 
difficult to attribute the exact cause of 
groundwater decline and depressurisation 
to each of the energy industries. However, 
a report by the CSIRO on falling water 
levels in the Latrobe Aquifer concluded 
that it was highly likely that it is mostly due 
to offshore oil and gas production73.

Hydroelectricity also has important 
implications for water due to its 
associated infrastructure. Construction of 
hydroelectric dams in rivers significantly 
alters the flow and temperature balance of 
the water, and can have negative impacts 
on water chemistry and sedimentation. 
These changes significantly alter the 
habitat for a range of aquatic and riparian 
plants and animals. These impacts 
are lessened when using hydroelectric 
generators which do not rely on the 
construction of dams.

Extracting groundwater has two distinct 
impacts on the environment. The first 
is the actual decline in groundwater 
availability and levels. Onshore 
groundwater levels in the Gippsland Basin 
have declined by an average of 1.1 m per 
year since 1975, and are continuing at 
the same rate with no sign of reaching a 
new equilibrium68. Declining water levels 
have an adverse impact on irrigators in the 
region. It will be necessary to lower bore 
depths in Gippsland in the coming years 
to ensure access to water69 and pumps 
in existing bores may also need to be 
lowered. In addition, pumping durations 
may need to be increased, requiring 
further consumption of energy70.

The second impact of groundwater 
extraction is depressurisation of the 
aquifer system. This is due to the 
extraction of both on- and off-shore fluid 
(including the oil and gas itself) and has 
important effects on groundwater levels 
and land subsidence. Subsidence of up 
to 2.3 m has already occurred around 
the coal mines in the Latrobe Valley, 
with the potential for further subsidence 
identified as a risk by the CSIRO71. Under 
their licence conditions, coal mines are 
required to monitor land subsidence. 
However, due to uncertainty around how 
continued falling pressure will affect 
land subsidence, and the lag time for 
subsidence to occur, further study and 
monitoring is required. The Department 
of Primary Industries has established a 
program to monitor for subsidence along 
the coast.

Groundwater is extracted by the energy 
industry from the Gippsland Basin aquifer 
system for several reasons, including 
stabilising the mines during coal mining 
in a process known as mine dewatering. 
In offshore oil and gas production, water 
is extracted as a by-product of the mining 
process. The combined effect of these 
processes, in addition to the extraction 
of offshore liquid oil and gas, has been a 
complex and widespread depressurisation 
of groundwater within the Gippsland Basin 
over the past decades.

Figure E18 shows the combined extraction 
of groundwater by the energy sector 
from the Latrobe Aquifer system of the 
Gippsland Basin. In 2005, over 120,000 
ML of water was extracted by the energy 
industry, the bulk of this for offshore 
production of oil and gas. This is in 
comparison to the small amount extracted 
for irrigation and town water (shown 
in Figure E18 as ‘Other Extractions’). 
It is important to note that the water 
extracted during offshore production 
is hypersaline, and cannot be used 
for human consumption. Groundwater 
extraction by mines in the Latrobe Valley 
is undertaken in accordance with their 
licence conditions, which set maximum 
volumes that can be extracted annually 
from nominated aquifers and requires 
mines to report their extraction to the State 
annually.
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Figure E17:  Past and projected annual volumes of groundwater extracted by the energy sector from aquifers in the Latrobe Valley   
Data source: CSIRO67
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Indicator E6 Land disturbance  
and rehabilitation

Energy use affects the condition of 
land through the construction of energy 
generation infrastructure and the process 
of extracting mineral fuels. The principal 
infrastructure impacts in Victoria are 
concentrated around the Latrobe Valley, 
where the bulk of Victoria’s fossil fuel 
reserves are located. Negative impacts 
from construction of generators, and from 
the process of mining brown coal, are 
therefore concentrated in one of Victoria’s 
most fertile land areas.

Coal mining is an intensive process that 
disturbs large areas of land through the 
extraction of coal and the movement of 
the soil which overlays the coal seams 
(known as overburden), see Part 3.3: 
Materials. Furthermore, extraction of 
groundwater, as mentioned above, leads 
to land subsidence, where land drops due 
to decreased aquifer pressure. 

In 2005-06, 24,081.8 hectares of land in 
Victoria was disturbed for coal mining. 
This included 416.8 ha which had been 
undisturbed prior to that year, and 80.2 ha 
which was rehabilitated, signifying a net 
increase in land disturbed. 

In contrast to the amount of land required 
for coal mining operations, renewable 
energy generators occupy comparatively 
smaller areas and the land is often 
available for other uses simultaneously. 
This is particularly true of wind generation 
facilities, which can still be used for 
grazing and leave no lasting environmental 
impact once the turbines are removed.

Indicator E7 Air pollutants  
from stationary energy

In addition to greenhouse gases, 
combustion of fossil fuels releases other 
harmful air pollutants. In urban and 
industrial areas, combustion of fossil fuels 
for stationary and transport energy is the 
key source of these pollutants. The major 
energy-related air pollutants in Victoria are 
oxides of nitrogen (NOX), carbon monoxide 
(CO), sulfur dioxide (SO2) and particulates 
(PM10 and PM2.5). Motor vehicles and 
electricity supply (largely brown coal-fired 
generators) both emit significant amounts 
of these pollutants in Victoria. A more 
in-depth analysis of the state of air quality 
in Victoria is given in Part 4.1: Atmosphere 
– Air Quality.

The contribution from stationary energy 
varies between airsheds. In the Latrobe 
Valley, electricity supply is the major 
emissions source of all four pollutants (in 
2004-05: oxides of nitrogen, 92%; sulfur 
dioxide, 97%; carbon monoxide, 36%; 
particulates, 79%). This is because of 
the concentration of energy generators 
within this airshed. In contrast, in the Port 
Phillip airshed motor vehicles are the main 
source of emissions of oxides of nitrogen 
(74% in 2004-05), carbon monoxide (75%) 
and particulates (18%). However, sulfur 
dioxide is largely from diffuse sources of 
fuel combustion (41% in 2004–05) and the 
brown coal electricity generator located at 
Anglesea (39%). 

Carbon monoxide, oxides of nitrogen, 
and sulfur dioxide levels in the Port 
Phillip and Latrobe Valley airsheds have 
not exceeded the thresholds set in the 
National Environment Protection Measure 
(NEPM) for ambient air quality and 
Victoria’s State Environment Protection 
Policy (SEPP – Ambient Air Quality) 
since at least 1998. It is important to 
note, however, that the Latrobe Valley 
Air Monitoring Network has recorded 
incidences of plume strikes (where there 
is no wind and the concentrated plume 
reaches the ground) of sulfur dioxide74,75. 
Monitoring of particulates has recorded 
some exceedences of the NEPM and 
SEPP thresholds76; however, this can 
come from a range of sources, including 
windblown dust.

Due to the nature of atmospheric mixing, 
it is difficult to attribute any effects on 
environmental or human health to the 
emission of air pollutants from any given 
industry. However, the potential human 
health effects of air pollutants and a 
more comprehensive discussion of the 
emissions profile in Victoria are included in 
Part 4.1: Atmosphere – Air Quality.

Photo: Jane Tovey
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are the greatest energy consumer within 
the transport sector, the rate of growth 
in energy consumption is greatest in 
domestic and international air travel, 
growing by 185% and 216% respectively in 
the period 1985–2006. 

In contrast to passenger cars, energy 
consumption from public transport is 
very low, at 0.3% of the total in 2006. 
The energy intensity of Melbourne’s 
public transport, a measure of energy 
use in relation to standard travel 
distances and occupancy, is also low in 
comparison to cars. Based on full-fuel 
cycle consumption, the energy intensity 
of cars in Melbourne is 3.18 MJ per 
person-kilometre, compared to 3.02 for 
buses and only 2.73 and 2.82 for trains 
and trams respectively81. The difference is 
due to higher occupancy rates in public 

Figure E19:  Annual total Victorian final energy consumption by transport mode, 1985–2006 
Data source: ACG80
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transport. Recent increases in public 
transport patronage will serve to reduce 
the energy intensity of Melbourne’s public 
transport system further. There is potential 
to further reduce the energy intensity of 
public transport in Victoria by supporting 
measures, including pricing mechanisms, 
which encourage a shift from cars to 
public transport. 

Energy consumption by trucks and light 
commercial vehicles in Victoria currently 
accounts for 27% of total final energy 
consumption. However, Victoria’s freight 
task is expected to more than double in 
the next 30 years. The increase in energy 
consumption associated with this will 
depend on the mode that is used. 
Expanding rail freight will lead to a smaller 
increase in energy consumption than the 
equivalent increase in road-based haulage.

Transport energy

Indicator E8 Final transport energy 
consumption

Transport energy is predominantly derived 
from petroleum products and is therefore 
dependent on the continued supply of 
significant quantities of oil. Only 0.53% is 
derived from electricity and only 0.25% is 
derived from natural gas.

The transport sector in Victoria is the 
greatest consumer of total final energy 
(see Figure E8). This consumption has 
grown by 85% since the mid 1970s, and 
is predominantly in the form of petroleum 
(see Figure E18). The small contributions 
from electricity are a result of electrified 
trains and trams. 

Final energy consumption in the transport 
sector has increased by 1.8% a year 
over the last 30 years77. This rate of 
energy consumption is directly related 
to increasing demand for mobility driven 
by increasing affluence and rates of car 
ownership, population growth and urban 
design (see Part 2: Driving Forces).

In 2006, 52% of transport energy was 
consumed by passenger cars and 81% 
by all road-based transport78 (see Figure 
E19). There is significant potential to 
decrease the final energy consumption of 
passenger cars, with analyses showing 
that 40% of car trips in Victoria are less 
than 3 km, and approximately 50% are 
less than 5 km79. With encouragement 
from governments through the provision 
of appropriate infrastructure, there is 
potential to shift a significant proportion of 
short trips to cycling and walking.

Switching modes to lower energy-intensity 
forms of transport will play a major role 
in decreasing consumption within the 
transport sector. While passenger cars 

Figure E18:  Annual final energy consumption in the transport sector, 1973-74 to 2006-07 
Source: ABARE
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greenhouse gas emissions85 (see Figure 
E20). Emissions from passenger cars 
increased by 23% in the period between 
1988 and 2006, and accounted for 32% of 
total transport emissions in 2006. The rate 
of growth in emissions, however, is highest 
in air travel from Victoria, rising by 129% 
from 1988 to 2006.

Emissions from passenger vehicles 
come primarily from cars. Figure E21 
shows the proportion of emissions from 
different modes of passenger transport in 
Melbourne.

At the same time as being the highest 
contributor to overall greenhouse gas 
emissions from the transport sector, 
passenger cars also have higher 
greenhouse intensity per unit of distance 
travelled and passengers carried than any 
other form of passenger transport. Despite 
petroleum having a lower greenhouse 
intensity than the electricity used to power 
Melbourne’s trains and trams, occupancy 
rates of cars are low compared with public 
transport and cars are often used for short 
trips87. 

By contrast, trains and trams use more 
greenhouse-intensive electricity as a fuel, 
but they use more energy-efficient electric 
motors and carry many more people. 
Based on full fuel cycle greenhouse gas 
emissions factors and average occupancy 
rates, passenger cars emit 0.213 kg of 
CO2-e per person-kilometre travelled, 
compared with 0.145 kg CO2-e/PKT for 
trains, 0.158 kg CO2-e/PKT for trams and 
0.159 kg CO2-e/PKT for buses88. The 
greenhouse intensity of public transport 
will further decrease if occupancy levels 
continue to rise, and as a result of future 
increases in the proportion of renewable 
and low-carbon electricity in the electricity 
network.

Environmental pressures

Transport places a range of pressures 
on the environment. The emission of air 
pollutants, which include carbon dioxide 
and other greenhouse gases, is the most 
widely debated. These environmental 
pressures are exacerbated by secondary 
issues such as noise pollution and 
congestion (which increase the rate of 
emission of these pollutants and their 
concentration in areas of high congestion) 
and urban design (which has led to 
concentrations of people around major 
road networks, increasing the rate of 
mortality and morbidity). However, it is only 
the primary environmental pressures from 
transport that are discussed here.

Indicator E9 Greenhouse gas emissions 
from transport

Greenhouse gas emissions from transport 
arise from the combustion of fossil fuels to 
create transport energy and also from the 
energy consumed to move transport fuels 
around the globe. Australia and Victoria 
are both net importers of oil to meet their 
transport energy needs82,83, creating 
a large amount of emissions from the 
transport and refining of crude oil.

Greenhouse gas emissions from transport 
in Victoria have grown by over 26% 
since 199084. While the transport sector 
accounts for the greatest share of final 
energy consumption, it accounts for 
only 16.5% of Victoria’s total greenhouse 
gas emissions (see Figure E1). The 
discrepancy is due to the predominance 
of petroleum in the fuel mix, which has 
much lower greenhouse gas emissions 
intensity than electricity (see Figure E15).

Within the transport sector, passenger 
cars are the greatest contributor to 

Figure E20:  Full fuel-cycle greenhouse gas emissions by transport 
mode in Victoria, 1988–2006 
Data source: ACG 200786
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Figure E21:  Proportion of passenger transport 
emissions by mode in Melbourne 
Source: DOT 2007

While public transport performs only 30% 
better, on average, in terms of greenhouse 
intensity than cars, significant greenhouse 
savings can be achieved by encouraging 
a shift from cars to public transport. In 
off-peak periods, where there is spare 
capacity on public transport, around 95% 
of emissions can be saved, as shown in 
Figure E22. 

With rapidly rising fuel prices in recent 
years there has been some shift towards 
smaller, more efficient cars. This has 
contributed to an increase in imported 
vehicles because no small vehicles are yet 
made in Australia. There has also been 
an increase in the sales of scooters and 
motorcycles, which are significantly more 
fuel-efficient, and thus less emissions-
intensive, than cars.

After many years of significant subsidies, 
the Commonwealth Government has 
recently received a review of future 
assistance to the automotive industry from 
former Victorian Premier Steve Bracks. 
This represents an opportunity to ensure 
that future assistance is dependent 
upon significant improvements in the 
environmental performance of the vehicles 
produced.
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Analyses of freight greenhouse intensity 
are less robust, but preliminary analyses 
show that transport by light commercial 
vehicles is relatively intense, at about 1.5 
kg of CO2e per tonne-kilometre. Air freight 
is the most greenhouse-intensive freight 
mode (about 3 kg per tonne-kilometre), 
but carries a small proportion of the total.

Improving the energy efficiency of vehicles, 
reducing the need for car use through 
improved urban design, enhancing public 
transport and developing alternative 
fuels all have a role to play in decreasing 
emissions from transport. 

Such measures also have the potential to 
provide greater security against the risks 
of future oil shortages and rising oil prices. 
In 2008 the CSIRO published a report 
indicating that petrol prices could rise to 
as much as $8 per litre by 2018 if there is 
a near-term peak in production resulting in 
declining future supplies90.

Indicator E10 Air pollution  
from transport energy

Motor vehicles are a major source of 
air pollution in Victoria, especially in 
urban areas, accounting for up to 77% 
of carbon monoxide emissions and 74% 
of emissions of oxides of nitrogen91. 
Pollutants from motor vehicle use, 
including carbon monoxide, oxides of 
nitrogen, sulfur dioxides and particulates, 
are controlled through the Australian 
Design Rules (ADR), which apply 
standards to fuel and engine design. 
They are also regulated by the Diesel 
National Environment Protection Measure 
(NEPM)92. 

Due to improvements in design, the 
contribution of air pollutants from motor 
vehicles in Victoria is improving. Despite 
increasing car usage, pollution from this 
source has been in decline since 1988 
(see Figure E23). This is particularly 
notable for carbon monoxide and lead. 
The emission of lead from motor vehicles 
has declined so significantly since the 
introduction of unleaded petrol in 1986 
that lead monitoring ceased in 200593 (see 
also Part 4.1: Atmosphere – Air Quality).

The decoupling of pollution from vehicle 
use is promising and is largely due to the 
compliance of motor vehicle engines and 
fuels with increasingly high standards set 
by the ADR95 for certain pollutants under 
the National Pollutant Inventory, and due to 
increased global supply of vehicles. This 
achievement highlights the potential for 
introducing effective engine and vehicle 
design standards that also limit carbon 
dioxide emissions, thereby reducing the 
contribution of greenhouse gases from the 
transport sector. 

Although decreasing emission rates of 
pollutants attributable to transport energy 
use is encouraging, there are concerns 
that they may be negated in the future 
by further increases in the use of motor 
vehicles, highlighting the need to continue 
to address travel and car use patterns as 
well as engine and fuel standards.
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Figure E22:  Greenhouse gas reductions resulting from a shift from cars to public 
transport in Melbourne, 2005-2006 

Source: DOT 2007

Recommendations

E8 A step change increase in the 
provision of public transport services is 
required, particularly in outer suburbs, 
to actively drive a shift from private 
vehicles. 

E9 The Victorian Government continue 
to encourage mode-shifting from cars to 
cycling and walking through the further 
provision of appropriate infrastructure.

E10 The Victorian Government 
should ensure that future commercial 
assistance provided to the automotive 
industry is tied to demonstrable 
improvements in vehicle fuel efficiency 
and should seek to achieve this through 
COAG.

Figure E23:  Trends in air pollutant emissions from road based transport, 1998-2006 
Data source: ACG94
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Biofuels

The environmental impacts of biofuels 
are complex and depend upon a range 
of factors including the feedstocks and 
technology used in the fuel’s production.  
While there may be benefits relating 
to regional development and energy 
security—and these have often been 
the main drivers of government policies 
to encourage biofuels—most current 
Australian biofuels do not significantly 
reduce greenhouse gas emissions 
compared to petrol due to the significant 
amount of energy used in their growing, 
harvesting and manufacture. Emissions 
can also be released through the use of 
nitrogen-based fertilisers. 

On a global level, other significant impacts 
of biofuel development include the loss of 
forests for biofuel plantations, in particular 
palm oil, and the increase in food prices 
resulting from the diversion of land 
from food crops to biofuel production. 
So far, the production of biofuels, while 
providing a substitute for fossil fuels, has 
had significant environmental and social 
consequences.

Second generation biofuels are being 
developed that address many of the 
current concerns. Feedstocks such as 
woody waste materials and algae promise 
net greenhouse savings and do not 
compete with land and water resources 
needed for food production.

Management Responses

Current government responses to 
the environmental impacts of energy 
production and consumption in Victoria 
need to address four key environmental 
objectives:

•  reduce greenhouse gas emissions from 
energy generation and use

•  reduce energy demand by increasing 
energy efficiency

•  support the development and 
deployment of low-emissions 
technology

•  decrease the other environmental 
impacts of energy use.

Of these, the most critical is reducing 
greenhouse gas emissions from energy 
generation and use while continuing 
to maintain energy security. While 
keeping energy affordable has been a 
key government priority in the past, the 
introduction of a carbon price via the 
CPRS will inevitably result in higher energy 
prices to drive a transition to less polluting 
energy sources and technologies. 

Both the Commonwealth and Victorian 
Governments have committed to 
achieving a 60% reduction in greenhouse 
gas emissions by 2050 from 2000 levels. 

The Victorian Government has developed 
a portfolio of responses to the complex 
issue of reducing the environmental 
impact of energy generation and use in 
Victoria. As such, there are a broad range 
of responses to the objectives listed 
above. Following is a list of representative 
strategies and programs to address each 
objective. 

Recommendation

E11 The Victorian Government should 
ensure that any support to the biofuels 
industry is directed at technologies that 
deliver positive environmental benefits 
including reductions in greenhouse gas 
emissions.

Recommendations

E12 Through COAG, the Victorian 
Government should continue to 
encourage the Commonwealth 
Government to provide funding for 
public transport infrastructure. 

E13 The Victorian Government should 
encourage the Commonwealth 
Government to abolish the current FBT 
concession for private use of company 
cars as part of its current review of the 
Australian tax system.

Transport funding 

Transport funding and taxation policies 
have favoured road-building and car use 
over increased public transport for several 
decades. In recent years, public transport 
has been given higher priority in Victoria 
through programs such as Meeting our 
Transport Challenges (MOTC). However, 
the legacy of past decisions leaves car-
dependent outer suburbs increasingly 
vulnerable to rising oil prices. For more 
information, refer to the Commissioner’s 
transport position papers – Creating a city 
that works96 and Public transport’s role in 
reducing greenhouse gas emissions97.

With the additional urgency of reducing 
greenhouse gas emissions, there exist 
opportunities to change funding priorities 
in favour of more sustainable transport 
modes.

The Commonwealth Government’s 
program of transport funding, including 
AusLink and AusLink 2, continues 
overwhelmingly to favour new road 
infrastructure, with only a small proportion 
directed at rail freight. In contrast to most 
OECD countries, no Commonwealth 
funding is currently available for public 
transport. Funding priorities at both the 
state and Commonwealth levels should 
give priority to more sustainable transport 
modes.  It appears likely that a proportion 
of the Commonwealth Government’s 
recently established Building Australia 
Fund will be used for public transport 
projects and this is encouraging.

The Victorian Government is currently 
finalising another transport plan, as the 
patronage levels and population growth 
forecast within MOTC were significantly 
underestimated. The new plan is expected 
to be announced towards the end of 
2008. One key input to the plan is Sir 
Rod Eddington’s East-West Link Needs 
Assessment98, which has proposed a 
significant new cross-city road tunnel and 
two new major rail projects as the key 
elements of a $20 billion dollar package 
of proposals. The Victorian Government is 
expected to seek Commonwealth funding 
towards the new plan and whatever major 
capital projects it decides to pursue.

There are also several taxation policies 
that favour car usage, including the 
Fringe Benefit Tax concession for the 
private use of company cars. This 
concession provides a financial incentive 
to drive company cars further to reach 
set thresholds above which lower tax 
levels apply. The policy therefore actively 
encourages the creation of greenhouse 
gas emissions without any economic 
benefit.
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Reducing greenhouse  
gas emissions

Response Name  
Carbon Pollution Reduction Scheme

Responsible Authority  
Commonwealth Department  
of Climate Change

Response Type  
Program

This section should be read in conjunction 
with Part 4.1: Atmosphere – Climate 
Change.

In July 2008 the Commonwealth 
Government published its Carbon 
Pollution Reduction Scheme (CPRS) 
Green Paper. The proposed CPRS, the 
name proposed for Australia’s emissions 
trading scheme, places an annual limit 
or ‘cap’ on the total amount of emissions 
allowed and requires affected businesses 
to purchase a permit for every tonne of 
emissions they produce. The annual caps 
are reduced over time to drive overall 
reductions in emissions. The CPRS is 
expected initially to cover approximately 
1,000 of the country’s largest emitters 
of greenhouse pollution, representing 
approximately 75% of total emissions. The 
Government plans to consider expanding 
the coverage of the scheme in future, 
with the earliest date for coverage of the 
agricultural sector being 2015.

Parties are allowed to buy and sell permits 
in a market. As the caps decrease, the 
value of a permit will rise. Businesses 
will choose between paying increasing 
prices for permits to continue emitting, 
and acting to reduce their emissions. The 
scheme is intended to reduce emissions 
at the least overall cost and is planned to 
commence in 2010.

The Australian and Victorian Governments 
have committed to a 60% reduction in 
greenhouse gas emissions by 2050 
against 2000 levels. This target may be 
revised upwards as research continues 
and awareness of the urgency of climate 
change action increases. Interim targets 
and the mechanism by which emissions 
permits will be allocated are still under 
consideration.  

The Commonwealth has indicated that 
by December 2008 it will announce the 
national five-year trajectory to 2013 (that 
is, the remaining period under the Kyoto 
Protocol), including the target reduction 
range and the approach it will take to 
setting emissions caps for the CPRS. If 
an international agreement is reached, 
Australia’s trajectory settings would be 
changed accordingly.

One significant input to the Government’s 
thinking is the Climate Change Review 
recently completed by Professor Ross 
Garnaut.

Pending international negotiations on post-
Kyoto arrangements, Professor Garnaut’s 
review suggests a set of possibilities 
from which the best option should be 
determined, within an international 
context. These options create a pathway 
to an eventual 400 ppm greenhouse gas 
CO2-e concentration goal. The suggested 
possibilities are:

•  a 25% (or 40% per capita) reduction 
on 2000 levels by 2020 within a global 
agreement aimed at returning emissions 
to 450 ppm CO2-e, and 90% emissions 
reduction by 2050.

•  a 10% (or 30% per capita) reduction 
on 2000 levels by 2020 within a 
global agreement aimed at stabilising 
emissions at 550 ppm CO2-e,  and 80% 
emissions reductions by 2050.

•  an Australian commitment between 
the 450 ppm and 550 ppm position, 
corresponding to a global agreement in 
between.

•  if no international agreement is 
achieved for the post-Kyoto period, 
a 5% emissions reduction on 2000 
levels by 2020 to achieve Australia’s 
existing commitment to achieve a 60% 
emissions reduction target for 2050.  

Professor Garnaut states that the 450 ppm 
target is in Australia’s interests.

While the CPRS will be the primary 
mechanism for driving reductions 
in greenhouse gas emissions, other 
measures will be required. These are 
generally known as complementary 
measures and will be needed at both 
national and state levels. The Garnaut 
Review acknowledged that the CPRS 
should not be relied upon on its own to 
deliver the required emissions reductions.

Various complementary measures will be 
required to reduce the costs and impacts 
of emissions abatement. Complementary 
measures will be needed in sectors of 
the economy not covered by the CPRS. If 
emissions can be reduced in non-covered 
sectors, the economic burden on the 
covered sectors in meeting the long-term 
reduction targets will be reduced, and the 
overall impacts on the economy will be 
reduced.

Complementary measures are also 
applicable to sectors of the economy 
that are covered by the CPRS, such as 
electricity generation. Complementary 
measures will not lead to additional 
emissions abatement, as the overall 
level of abatement is a function of the 
emissions caps. However, they can 
enable emissions reductions targets to be 
achieved at lower overall cost than relying 
on the CPRS alone, thereby reducing the 
economic impacts of the scheme. 

Complementary measures include 
support for the research, development 
and deployment of low emissions 
technologies. Examples of such measures 
include support for new technologies 
such as geothermal and other forms 
of renewable energy and clean coal. 
Such measures support low-emissions 
technology research and development 
and commercialisation. Low-emissions 
technologies need to be developed, as 
they are expected to play the key role in 
reducing emissions significantly in the 
longer term.

Demand-side measures will also continue 
to be required to reduce greenhouse gas 
emissions by reducing energy demand 
through increased energy efficiency. It has 
been demonstrated that significant gains 
are achievable at low cost, particularly for 
buildings and vehicles. Complementary 
measures can also address market 
failures such as ‘split incentives’; for 
example, where landlords have no 
financial incentive to invest in making 
rented housing more energy efficient as 
they do not receive the benefit of lower 
energy bills.

The CPRS will impact very strongly 
on Victoria’s energy sector due to its 
predominant reliance on brown coal 
electricity generation. Electricity generators 
will have to buy permits to continue to 
emit greenhouse gas pollution. The extra 
costs may be passed on to electricity 
consumers who will be encouraged to 
consume less as a result and, as the price 
of permits increases, less carbon-intensive 
forms of electricity generation will become 
relatively cheaper and more attractive. 

Electricity generators have called for 
financial assistance to soften the impact 
of a carbon price and allow more time 
to adapt to low-carbon alternative 
technologies. However, it is essential 
that any assistance that is provided is 
transitional in nature, does not provide 
long-term support that prevents or delays 
structural adaptation, and does not distort 
the CPRS.
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Response Name  
Energy Technology Innovation Strategy

Responsible Authority  
Victorian Department  
of Primary Industries

Response Type  
Strategy/Policy

The Energy Technology Innovation 
Strategy (ETIS) aims to contain 
greenhouse gas emissions from the 
generation and use of energy and to drive 
development of a sustainable energy 
sector in Victoria. It is one of a range of 
strategies which were introduced under 
the Greenhouse Challenge for Energy 
package in 2004 and provides funds to 
pre-commercial low-emissions technology 
projects to assist in their development and 
demonstration. 

The first round of the program made a 
total of $187 million available for eligible 
projects, which has been fully allocated 
to a range of renewable energy and 
clean coal projects, including $50 million 
towards a 154 MW solar power station 
in north-west Victoria. In April 2008, the 
Victorian Government announced new 
ETIS funding: $72 million for large-scale 
renewable energy projects, and $110 
million for pre-commercial carbon capture 
and storage projects.

Reducing energy demand

Response Name  
Victorian Energy Efficiency Target

Responsible Authority  
Victorian Department of Primary 
Industries

Response Type  
Program

Initiatives aimed at increasing energy 
efficiency offer some of the cheapest ways 
to reduce greenhouse gas emissions. In 
fact, as recent analysis by McKinsey and 
Company demonstrated99, significant 
abatement can be achieved at zero or 
negative cost without major technological 
breakthroughs or lifestyle changes.

The Victorian Government announced 
a target to reduce greenhouse gas 
emissions from Victorian households 
by 10% by 2010 as part of its election 
commitments in 2006. The key strategy 
underpinning this commitment is the 
Victorian Energy Efficiency Target (VEET). 
The program aims to remove barriers to 
energy efficiency through providing low 
or no cost energy efficiency measures 
to Victorian households. Only residential 
buildings are covered by the VEET 
scheme. In contrast, the NSW Government 
is proposing an energy efficiency 
scheme that will apply across residential, 
commercial and industrial sectors.

Under VEET, energy retailers will 
be required to provide support to 
householders to meet mandated targets. 
The energy savings produced through 
these measures will create tradeable 
certificates, which must be surrendered 
to prove compliance with annual energy 
efficiency targets. 

The VEET scheme is scheduled to 
commence in 2009. Targets have been set 
for 2009-2011 requiring annual savings 
of 2.7 million tonnes of greenhouse gas 
emissions. The activities implemented 
under the first three years of the program 
are expected to reduce emissions by a 
total of 8.1 million tonnes. Further targets 
will be set in three-yearly phases in future 
years, subject to a review of the program’s 
performance.

A suite of other measures will assist in 
meeting the Government’s 10% target, 
including rebates for energy efficiency 
installations, regulations on the energy 
efficiency of appliances, and information 
campaigns such as the Victorian 
Government’s ‘Black Balloons’ media 
campaign.

Impacts of the CPRS on transport energy 
use will be minimal in the early years of 
the scheme as, for the first three years of 
the scheme at least, the Commonwealth 
is proposing to offset any increase in 
the price of petrol with a corresponding 
reduction in fuel excise.

Following on from its Climate Change 
Summit in April 2008, the Victorian 
Government is also developing its 
own Climate Change Green Paper and 
subsequent legislation. The Victorian 
Government has already committed 
to the same long-term target as the 
Commonwealth – a 60% cut in emissions 
by 2050 against 2000 levels. It is 
expected that this target will be included 
in the Climate Change Green Paper and 
subsequent legislation. However, it is 
not clear what the continued value of a 
Victorian target will be once the CPRS 
commences.

See Part 4.1: Atmosphere – Climate 
Change for further discussion about 
emissions reduction and the CPRS.

Recommendations

E14 The Victorian Government 
should develop a strong program of 
complementary measures – including 
measures which are required in 
the lead-up to the CPRS –, support 
renewable energy, support research and 
development of low-carbon technology, 
address market failures, and reduce the 
cost of abatement in covered sectors 
or related sectors not covered by the 
CPRS.

E15 The Victorian Government influence 
the design of the CPRS to ensure 
that it is comprehensive in coverage, 
contains minimal concessions to 
carbon-intensive sectors (such as 
free allocation of permits), and that 
emissions caps are established that 
reflect the urgency of the science and 
lead to rapid and significant emissions 
reductions.

Recommendation

E16 The Victorian Government establish 
long-term energy efficiency reduction 
initiatives and targets across the 
residential, commercial and industrial 
sectors beyond 2011 to complement 
the national Carbon Pollution Reduction 
Scheme.
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Response Name  
5 Star Building Standard

Responsible Authority  
Victorian Building Commission

Response Type  
Program

The Victorian Government introduced 
minimum energy standards for new 
residential buildings effective from 1 July 
2004. The 5 Star Standard requires that 
all new houses in Victoria be designed to 
achieve a specified energy performance 
level before they are granted a building 
permit. The Standard applies only to the 
building itself and not to the appliances 
installed within it, nor, currently, to lighting. 
It also requires installation of either solar 
hot water units or rainwater tanks. In 2008 
the scheme was upgraded to include 
residential renovations. 

As at June 2007, 100,000 new homes 
had been built to the 5 Star Standard. 
Without the new standard, it is estimated 
that these homes would have been 
responsible for 33% more greenhouse 
gas emissions overall. However, as a 
result of increased house sizes in recent 
years and changes to lighting preferences 
(such as halogen), it is also estimated that 
emissions from 5 Star Standard homes 
are 6% higher than from houses built 
before the Standard was introduced. This 
is an example of how improvements to 
efficiency, while essential, are not enough.

The 5 Star Standard is relatively low in 
comparison to European standards and 
does not require that seasonal standards 
are met. This has meant that housing in 
Victoria has tended toward high energy 
efficiency for winter, when Victorians spend 
the bulk of their energy bills on heating, 
and very low energy efficiency for summer 
as a consequence. This increases the 
need for further energy consumption 
through installation of air conditioners and 
other cooling systems. 

However, the vast majority of Victorian 
homes were built before the 5 Star 
Standard was introduced, representing 
92% of Victoria’s housing stock100, and 
therefore provides a greater opportunity 
for increased energy efficiency than new 
housing. The Centre for International 
Economics estimates that the building 
sector, comprising both residential and 
commercial building, is responsible 
for 23% of national greenhouse gas 
emissions, yet electricity demand could 
be halved by 2030 through energy 
efficiency.101 As yet, although the VEET 
scheme (see above) is due to commence 
in 2009 and will apply to residential 
buildings only, there are no current 

measures aimed at improving the energy 
efficiency of existing buildings through 
encouraging modifications such as double 
glazing and insulation through pre-sale 
obligations or information disclosure 
programs.

There are also a number of regulatory 
barriers to increasing the energy efficiency 
of buildings. These include excessive 
compliance and transaction costs for 
smaller scale projects such as retrofits. 
Costs could also be reduced by the 
adoption of policies such as green 
depreciation, which provide accelerated 
depreciation for buildings that meet 
specified energy-efficiency standards.

Response Name  
Industry Greenhouse Program,  
and Environment and Resource 
Efficiency Plans

Responsible Authority  
Victorian Environment Protection Agency

Response Type  
Program

The Industry Greenhouse Program 
commenced in 2002 and was the first 
regulatory greenhouse and energy 
efficiency program for businesses in 
Australia. The program required all EPA 
licence holders to audit their energy 
consumption and identify measures 
for energy and greenhouse savings. 
Eligible businesses were then required to 
implement any identified strategy which 
had less than a three-year payback period.

Recommendations

E17 The Victorian Government should 
introduce measures to significantly 
improve the energy efficiency of existing 
residential buildings by requiring, for 
example:

•  compulsory disclosure of energy 
efficiency at point of sale.

• mandatory roof insulation before sale.

•  subsidies to convert electric water 
heaters to zero or low-emissions 
alternatives.

E18 The Victorian Government, 
through COAG, support measures to 
reduce regulatory barriers to energy 
efficiency improvements and improve 
financial incentives for energy efficiency 
improvements, including green 
depreciation.

At the end of 2007, greenhouse gas 
emissions savings were projected to be 
1.23 million tonnes of carbon dioxide 
equivalent a year, which amounts to an 
average reduction in greenhouse gas 
emissions of 3.5% per eligible business, 
and $38.2 million in annual cost savings. 
The associated energy savings are 
equivalent to one year’s growth in 
Victoria’s total electricity demand, and 
three years’ growth in total gas demand. 
The program, however, only applied to 
the 777 Victorian businesses which are 
EPA licence holders. Further, only the 
highest energy consumers amongst 
them (approximately 300 businesses) 
were required to implement and report on 
energy and greenhouse savings. Larger 
savings could have been achieved if 
mandatory actions were required of all 
licensees and extended to include a wider 
range of Victorian businesses.

The Industry Greenhouse Program 
concluded in 2007. However, the 
successes of the program have been 
used in the design of the Environment and 
Resource Efficiency Plans (EREP) program 
which has replaced it. From January 
2008, all commercial and industrial sites 
in Victoria that use more than 100 TJ of 
energy or 120 ML of water per year are 
required to submit a plan that identifies 
actions to reduce energy and water use 
and waste generation. Actions must have 
a payback period of three years or less.

EREP employs a similar method of 
auditing and mandatory implementation 
as the Industry Greenhouse Program for 
energy, water and materials consumption. 

Response Name  
Minimum Energy Performance Standards

Responsible Authority  
Commonwealth Department of Water,  
the Environment and the Arts; Energy 
Safe Victoria

Response Type  
Program

Minimum energy performance 
standards (MEPS) for some residential 
and commercial electrical equipment 
are mandated in Australia by state 
government legislation. The State and 
Commonwealth Governments together set 
standards which prevent the manufacture 
or import of inefficient appliances, 
reducing energy demand and the 
associated greenhouse gas emissions. 
Standards do not currently exist for all 
appliances but will be expanded in 2008 
to include a greater number of common 
household and business appliances.
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With increasing numbers of appliances 
installed in Victorian households, the 
potential for MEPS to contribute to 
abatement of greenhouse gas emissions 
is increasing. MEPS are estimated to have 
saved 813,000 tonnes of carbon dioxide 
equivalent in Victoria in 2006–07. MEPS 
also illustrate the ease with which real 
energy efficiency savings can be regulated 
and implemented.

While MEPS is an important mechanism 
for achieving energy savings, it only 
provides for eliminating the least energy-
efficient products in the market. A similar 
program called ‘Top Runner’, introduced 
in Japan, uses the most efficient products, 
rather than eliminating the least efficient, 
as the basis for establishing future 
minimum efficiency standards. The 
program has achieved energy savings 
of 11% for refrigerators and over 40% for 
computers.

In addition, given the number of products 
on the market and the rate of innovation 
that leads to new products, MEPS are 
always developed after products are on 
the market, preventing the sale of the 
worst performers only after they have 
been installed in homes. Complementary 
responses are required which challenge 
energy efficiency leaders to develop more 
efficient products at the same time as 
preventing the sale of energy inefficient 
appliances, and which allow for the 
implementation of MEPS earlier in the 
commercialisation of products.

Change Review interim report suggesting 
phasing out MRET under the CPRS 
for maximum economic efficiency103. 
However, continuing support for renewable 
energy will be required to ensure that 
renewable energy technologies continue 
to develop. In the early years of the CPRS 
it is unlikely that the carbon price will be 
high enough to make renewable energy 
financially competitive. It is essential that 
the renewable energy industry continues 
to develop, bringing costs down as new 
technologies are adopted so that it is 
ready to provide significant quantities 
of low-carbon energy when the carbon 
price is high. Additionally, bringing the 
costs of renewable energy down will lower 
the carbon price at which it becomes 
competitive. This will lower the financial 
impacts of the CPRS on energy prices for 
all sectors of the economy.

Response Name  
Solar Feed-in Tariff 

Responsible Authority  
Department of Primary Industries

Response Type  
Program/Legislation

The Victorian Government announced in 
May 2008 that it would introduce a feed-in 
tariff to support development of small-
scale solar generation from 2009. Feed-in 
tariffs offer a rate of payment to owners 
of small-scale photovoltaic units that is 
above the rate they pay for energy, thereby 
creating a financial incentive to own a 
solar power system. The feed-in tariff was 
intended to create a strong market for 
distributed solar energy in Victoria, thereby 
bringing down the cost of photovoltaic 
systems by increasing demand.

In 2009, households with a solar 
panel under 2 kW will be paid 60c per 
kilowatt-hour of electricity fed into the 
grid. However, this will be paid on the 
net amount exported into the grid (the 
difference between what is generated 
by the household and consumed by the 
household over a time period) rather 
than the gross amount (the total amount 
generated before accounting for the use of 
electricity within that household). As most 
households do not generate more from 
a 2 kW solar panel than they consume 
from the electricity grid, the payment 
effectively becomes negligible for the bulk 
of households, and benefits households 
with less consumption during the day (the 
peak electricity production time of a solar 
panel). Under this design, the feed-in tariff 
is rendered ineffective for achieving its 
purpose. Using net metering, the payment 
would have to be $2 per kilowatt-hour to 
have the same effect as a program using 
gross metering.

Increasing renewable energy

Response Name  
Mandatory Renewable Energy Target

Responsible Authority  
Commonwealth Department of Climate 
Change

Response Type  
Program/Legislation

Response Name  
Victorian Renewable Energy Target

Responsible Authority  
Victorian Essential Services Commission

Response Type  
Program/Legislation

The Mandatory Renewable Energy Target 
(MRET) commenced on 1 April 2001, 
and aimed to supply an extra 2% of 
Australia’s energy from renewable sources 
by 2010. Under MRET, energy retailers 
have an obligation to provide a regulated 
percentage of energy from renewable 
energy generators. This obligation is 
measured through the trade of certificates 
which are granted to renewable energy 
generators for every unit of electricity they 
generate.

As a market-based scheme, MRET favours 
the development of wind energy, which is 
currently the cheapest form of renewable 
energy. A review in 2003 found that the 
MRET scheme had significant potential 
to support the development of a strong 
renewable energy industry in Australia, 
but was limited by the cap on supporting 
only an extra 2% (or 9,500 GWh) per 
annum102. It was recommended that the 
limit on MRET be increased to support 
the growing renewable energy industry 
and reduce Australia’s energy-related 
greenhouse gas emissions.

The Victorian Renewable Energy Target 
(VRET) commenced in January 2007. 
Under the scheme, electricity retailers 
and wholesale purchasers are obliged to 
purchase renewable energy. The target 
is for 10% of electricity in Victoria to be 
supplied by renewable sources by 2016. It 
is expected that VRET will be incorporated 
into MRET.

The Rudd Government has committed 
to extending the MRET to supply 20% of 
Australia’s energy from renewable sources 
by 2020, with $15 million allocated to 
the scheme in the 2008-09 Budget. This 
is an effective five-fold increase in the 
MRET cap and guarantees development 
opportunities for renewable energy 
technologies in Australia for the years to 
come. 

The future of the MRET scheme may 
be impacted by the introduction of the 
Carbon Pollution Reduction Scheme 
(CPRS), with the Garnaut Climate 

Recommendations

E19 The Victorian Government increase 
the funding and resources to MEPS 
development to allow greater and faster 
roll out.

E20 The Victorian Government modify 
the MEPS program such that minimum 
energy efficiency standards are based 
on the performance of the most efficient 
products available.
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Furthermore, the feed-in tariff only applies 
to small solar units and specifically does 
not apply to other small scale renewable 
projects or any projects larger than 2 
kW of installed capacity. Countries such 
as Germany (see Box E4) and Denmark 
have used feed-in tariffs across a broad 
range of technologies of all scales, 
which has helped them to develop a 
strong renewable energy portfolio and 
substantially decrease their reliance on 
fossil fuels.

As photovoltaic systems deliver their 
peak energy at peak periods of demand 
– namely, hot sunny days when air-
conditioning use is greatest – they reduce 
the need for new generating capacity. 
They also reduce the need to upgrade 
the transmission and distribution network. 
The Australian Energy Regulator’s 2007 
State of the Energy Market104 stated that 
44% of the revenue from electricity bills 
was directed at network upgrades, with 
just 41% meeting the wholesale electricity 
price.

The Garnaut Climate Change Review 
Final Report recognised the benefits of 
both deferred augmentation of distribution 
and transmission networks, and reduced 
transmission losses.  As these benefits 
apply to all electricity generated, not just 
the amount sold back to the network, the 
report suggests gross metering is the 
more appropriate approach.

However, the Government has stated that 
small-scale renewable energy generation 
is significantly more expensive in terms 
of tonnes of emissions abated per dollar 
than larger renewable projects (although 
incentive schemes can leverage private 
investment that would not otherwise 
be spent on abatement). The Victorian 
Government estimates the total abatement 
cost of a small photovoltaic system at 
around $500 per tonne – ten or twenty 
times the expected price of carbon in the 
first years of the CPRS, and six times more 
expensive than Solar Systems’ proposed 
large scale photovoltaic power station. 
Given this, the Government designed the 
scheme to balance the incentive provided 
with the cost to all energy consumers, 
although it is unclear whether all costs and 
benefits were considered.

In the context of the CPRS driving least 
cost abatement, residential feed-in tariffs 
may be reviewed. The issues raised here 
should be considered in the design of an 
ongoing scheme. 

Recommendations

E21 The Victorian Government should 
review the purpose and design of the 
feed-in tariff in the context of the CPRS, 
accounting for the full range of potential 
costs and benefits.

E22 The Victorian Government release 
the detailed calculations used in 
designing the on-going solar feed-in 
tariff scheme to better communicate the 
policy objectives.

Box E4 German Renewable 
Energy Policy

The German Electricity Feed-in Law 
(EFL) came into effect in 1991. Under 
the EFL, energy utilities were required 
to purchase all renewable electricity via 
a feed-in tariff for a guaranteed price 
which was significantly higher than the 
wholesale price. These payment rates 
were guaranteed for 10 years to create 
investment certainty. 

Feed-in tariffs initially favoured wind 
energy because it is the cheapest of 
the renewable energies, and Germany’s 
wind market boomed. Due to this strong 
government support, renewable energy 
capacity in Germany went from only 56 
MW of wind energy in 1991 to 12,000 
MW by the end of 2002, becoming 
the world’s largest wind energy 
producer in 1997. In 2006, wind energy 
alone contributed 30.5 billion kWh of 
electricity, which is approximately 5% of 
Germany’s total electricity supply. The 
cost of manufacture of wind turbines fell 
43% between 1990 and 2000, and 70% 
of turbines manufactured in Germany 
are now exported to the rest of the 
world. 

Technologies other than wind are now 
beginning to boom. Generation from 
biomass increased six-fold from 2000 
to 2006, and electricity from solar 
photovoltaic cells has increased by 31 
times in the same time period. 

The share of electricity produced from 
all renewable energy technologies 
doubled from approximately 6% to 
12% in the six years from 2000 to 2006. 
In 2006, this led to the abatement of 
more than 100 million tonnes of carbon 
dioxide.

The German Government’s successful 
support of the renewable energy 
industry has meant that the target 
of supplying 12.5% of electricity 
from renewable energies by 2010 
will be exceeded, instead achieving 
an estimated 15%. The German 
Government has lifted its target for 2020 
from 20% sourced from renewables to 
27%. 
Sources: Federal Ministry for the Environment, Nature 
Conservation and Nuclear Safety (2007). Renewable 
Energy Sources Act Progress Report 2007. 
Sawin, J.L. (2004). National Policy Instruments: 
Policy Lessons for the Advancement & Diffusion of 
Renewable Energy Technologies Around the World. 
International Conference for Renewable Energies 
Thematic Background Paper.
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Reducing transport emissions

Response Name  
Increasing Public Transport Patronage

Responsible Authority  
Department of Transport

Response Type  
Policy

The Victorian Government has a target 
of 20% of motorised passenger trips in 
Melbourne being taken by public transport 
by 2020. If achieved, this would be a 
significant increase from only 8% in 2002.

Progress towards the target is 
monitored by the Department of 
Transport and reported in the Victorian 
Government Budget Papers. In 2005-
06, the percentage of motorised trips in 
metropolitan Melbourne being taken by 
public transport had increased to almost 
9%. However, data from 2006-07 showed 
a slight drop in that percentage. While 
public transport patronage had grown 
very strongly, there had been even greater 
growth in passenger vehicle kilometres.

Public transport patronage has grown 
by around 30% over the last three years 
due to a range of factors including rising 
petrol prices, reduced fares and strong 
employment growth in Melbourne’s CBD. 
This growth has already led to crowding, 
especially on trains. However, current 
policies and initiatives to expand services 
are only playing catch-up with this growing 
demand rather than actively driving a 
shift towards more sustainable transport 
modes.

The Garnaut Climate Change Review 
Final Report reinforces the importance of 
governments lowering the economic costs 
of adjusting to both a carbon emissions 
price and future oil price increases by 
planning for denser cities and providing 
increased public transport. In the report, 
it is estimated that a shift to public 
transport could account for a quarter of 
emissions reductions in urban passenger 
transport, ‘lowering the cost of transition 
and delivering multiple benefits to the 
community’105.

There are significant challenges to 
achieving the 20% target, which 
represents more than doubling of current 
patronage levels. Forecasts suggest 
capacity will be reached on many lines 
within five years without the provision of 
significant levels of new infrastructure. 
This is being addressed to some extent 
by the public transport elements of the 
2006 transport package, Meeting our 
Transport Challenges. The Government 
has ordered new trains and is installing 
new track at bottlenecks in the rail system. 

to increasing car dependency and road 
congestion, and economic and social 
vulnerability to increased oil prices. 

Precinct Structure Plans, which are now 
required for new developments, require 
that adequate levels of public transport 
are provided. However, the adequacy of 
the current service standards, in particular 
the frequency and hours of operation 
of bus services, is often debateable. To 
encourage a shift to public transport, 
reduce car dependency and reduce 
vulnerability to possible future fuel price 
shocks, it is essential that Precinct 
Structure Plans require high quality public 
transport services.

Response Name  
Increasing passenger vehicle fuel 
efficiency

Responsible Authority  
Commonwealth Government

Response Type  
Voluntary agreement

The high proportion of transport emissions 
that come from passenger vehicles 
illustrates the importance of improving 
vehicle fuel efficiency if emissions from the 
transport sector are to be reduced. The 
fuel efficiency of Australia’s passenger 
vehicle fleet is low by international 
standards and has not improved 
significantly in recent years. In Victoria, 
the average rate of fuel consumption of 
passenger vehicles was 11.53 litres per 
100 km in 2004-05 compared with 12.33 
litres per 100 km in 1984-85106. 

While rising fuel prices have encouraged a 
shift to smaller, more fuel-efficient models, 
more could be done. An increasing 
number of countries, including the USA, 
the European Union, Japan and China 
have introduced or are considering the 
introduction of mandatory vehicle fuel-
efficiency targets.

There have also been initiatives such 
as the introduction of Early Bird fares to 
encourage patrons to travel outside of 
peak times (peak-spreading). 

In 2007 the Government commenced 
the Transport Legislation Review, which 
aims to better integrate Victoria’s 
transport legislation. Part of the process 
is the development of a set of over-
arching objectives that would have to 
be considered in decision-making. The 
establishment of strong environmental 
objectives, including the need to urgently 
reduce greenhouse gas emissions, is 
essential. This will help to guide future 
policy and programs towards more 
sustainable transport outcomes.

The Victorian Government is currently 
considering Sir Rod Eddington’s East-
West Link Needs Assessment report, 
which contains an $18 billion package 
of recommendations for increasing the 
capacity of transport connections across 
Melbourne. While the report contains 
many proposals for improved public 
transport services, the overall greenhouse 
impacts are assessed as being ‘minimal 
but beneficial’. The Government needs to 
consider the report, and to consider which 
of the recommendations to implement 
in the context of a long-term transport 
plan for Melbourne which has emissions 
reduction and oil vulnerability at its core.

Response Name  
Increasing the provision of public 
transport in outer suburbs

Responsible Authority  
Victorian Department of Transport, 
Growth Areas Authority

Response Type  
Policy/Legislation

Lack of effective public transport in fast 
growing outer suburbs also presents a 
significant challenge to the achievement 
of a 20% shift to public transport by 
2020. Much of Melbourne’s population 
growth is in outer areas with no access 
to trains or trams. Although homes in 
new developments are built to 5 Star 
energy efficiency standards, it is ironic 
that the people who live in them are 
often dependent on energy-intensive 
private cars and are vulnerable to future 
petrol price increases resulting from oil 
availability or the CPRS.

In 2006, the Director of Public Transport 
was made a referral authority under 
the Planning and Environment Act 1987 
for developments above a certain size. 
Outer suburban bus services have also 
been expanded and improved in recent 
years. Yet many areas remain without 
effective and frequent services. This leads 
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In Australia, the Commonwealth 
Government reached a voluntary 
agreement with the automotive industry 
in 2003 on a voluntary target of 6.8 litres 
per 100 km for petrol passenger cars by 
2010. In 2005 this was changed to a target 
based on emissions of 222 grams CO2/
km, equivalent to 9.3 litres per 100 km. 
The new target is much less ambitious 
than the original and much less ambitious 
than those being introduced or considered 
overseas. The rise in popularity of more 
fuel-efficient cars appears to be coming 
from consumer choice as a reaction to 
higher fuel prices rather than as a result of 
industry action. 

Reducing water  
consumption in energy generation

Response Name  
Eastern Water Recycling Proposal

Responsible Authority  
Department of Sustainability  
and Environment

Response Type  
Program

The Eastern Water Recycling Proposal 
(EWRP) was put forward in the Victorian 
Government White Paper, Our Water Our 
Future. The initiative outlines the proposal 
to pipe recycled water from Melbourne’s 
Eastern Treatment Plant to the Latrobe 
Valley, for use in the electricity generators. 
This would free up 139 GL (more than 
a quarter of metropolitan Melbourne’s 
annual water use) of potable water per 
annum currently allocated to the electricity 
generators, which could then be used for 
urban or environmental purposes. It would 
also provide security of water supply to 
the generators in the face of increasing 
water shortages and divert discharges of 
wastewater from the ocean.

A feasibility study of the EWRP was 
completed in October 2007. The study 
found that the project is technically, 
environmentally, socially and economically 
feasible, relative to the other options to 
free up the same quantity of potable 
water. The principal alternative option is 
the construction of the desalination plant 
at Wonthaggi, which could also be used 
to provide water to the Latrobe Valley 
generators. 

Both of these solutions are energy-
intensive and, through the installation 
of expensive infrastructure with a long 
lifetime, would guarantee water supply to 
coal-fired power stations. This investment 
may create further barriers to lower 
emissions energy supply technologies. 
The earliest that the EWRP could be 
operational is 2017, which raises concerns 
about its ability to meet current security 
of supply concerns in the face of drought 
and climate change. 

Evaluation of management 
responses

The energy sector is critical to the Victorian 
economy. The availability of abundant, 
cheap electricity has driven industrial 
development in the State and increased 
our prosperity. Similarly, the availability 
of cheap transport energy, together with 
policies that have favoured road-building, 
have given Victorians exceptional mobility.

However, our reliance on energy places 
significant pressures on the environment. 
The most critical issue for Victoria’s energy 
sector is the urgent need to reduce 
greenhouse gas emissions and support 
Australia’s transition to a low-carbon economy.

The Victorian Government has adopted 
a range of responses to address the 
environmental impacts of the energy 
sector, including measures to decrease 
greenhouse gas emissions, water 
consumption and air pollution. These more 
recent environmental objectives now sit 
alongside historical objectives of ensuring 
energy security and affordability.

Much uncertainty surrounds the 
development of appropriate climate 
change policy responses. As a global 
phenomenon, individual countries such as 
Australia are ultimately dependent upon 
global negotiations to successfully reverse 
the trends of recent decades. Victoria 
is itself dependent upon actions at the 
national level such as the design of the 
forthcoming CPRS, interim targets and the 
emissions trajectories that are put in place. 
Climate science continues to evolve, and 
a range of developing low-emissions 
technologies compete for limited funds.

Victoria’s total greenhouse gas emissions 
decreased slightly in 2006, and emissions 
from energy decreased slightly in both 
2005 and 2006. Due to its reliance on 
brown coal, 84% of Victoria’s greenhouse 
gas emissions are produced by the energy 
sector. Despite current management 
responses, emissions from the energy 
sector have risen at 28% since 1990 – a 
greater rate than Victoria’s total emissions. 
In the absence of a carbon price, there 
has been little incentive to reduce 
emissions and renewable energy is still 
significantly more expensive. 

From 1999 to 2006 there was an 
improvement of nearly 15% in the 
greenhouse gas emissions intensity of the 
Victorian economy. This was associated 
with a slowed rate of growth in total 
emissions and an absolute decrease in 
emissions in 2006. It is unclear whether 
this decrease marks the beginning of a 
continuing trend or is just a yearly variation 
likely to be overwhelmed by further 
demand from population growth and 
increasing affluence (see Part 2: Driving 
Forces for further discussion).

Recommendations

E23 The Victorian Government consider 
the Eddington Report as part of a 
long-term transport plan for Melbourne 
which has key objectives of reducing 
greenhouse gas emissions and building 
resilience to future oil and carbon price 
increases.

E24 The Victorian Government should 
incorporate strong environmental 
objectives, including the reduction 
of greenhouse gas emissions, into 
new transport legislation through the 
Transport Legislation Review.

E25 The Victorian Government ensure 
that effective minimum standard levels 
of public transport services are required 
for new developments.

E26 The Victorian Government, through 
COAG, should support the introduction 
of aggressive mandatory fuel efficiency 
targets for new passenger vehicles to 
significantly drive down emissions.

Recommendation

E27 The Victorian Government, in 
consultation with industry, develop and 
implement programs to reduce potable 
water use in electricity generation.
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Although there are programs to increase 
renewable energy production, much 
reliance is being placed on ‘clean coal’ 
technologies such as carbon capture 
and storage to reduce emissions from 
electricity generation. The potential 
benefits of clean coal technologies 
being successfully developed are 
acknowledged, given coal’s role in global 
energy supply and black coal’s economic 
importance to Australia as an export 
commodity. However, an over-reliance on 
clean coal as a primary means of reducing 
emissions also presents significant risks. 
This technology remains unproven, and 
in any case is not expected to be in place 
before 2020, with a long ramp-up time 
after that. Climate change science has 
stressed the importance of emissions 
peaking by 2015 and there being 
significant reductions by 2020. Reliance on 
a technology that will not be ready by 2030 
or later risks emissions continuing to rise 
for some time. Care should also be taken 
not to discourage investment in renewable 
energy technologies that may be urgently 
needed if clean coal fails to deliver the 
expected reductions, especially those 
such as geothermal that may be able to 
provide future base-load generation.

Only 4% of Victoria’s electricity comes 
from renewable sources107. In fact, the 
share of renewable electricity has come 
down in recent years due to the reduction 
of water levels in hydroelectric dams and 
because Victoria has increased its export 
of electricity to NSW and Tasmania. It is 
expected that the guaranteed share of 
renewable energy promised by MRET 
will provide much-needed support to the 
renewable energy industry. 

There has also been some evidence of 
emissions decoupling from economic 
growth through an improvement in energy 
intensity, though more so from natural gas 
and petroleum than electricity. However, 
total emissions have grown faster than 
population growth and, as a trend, are 
still increasing. While increasing efficiency 
of energy use is critical, it has not, to 
date, been sufficient to reduce absolute 
pressures. 

There has been no evidence of a reduction 
in water consumption from electricity 
generation. Victoria has very high water 
use, compared to other states, per unit 
of energy. Faced with ongoing drought 
and the likelihood of reduced rainfall as a 
result of climate change, the Government 
has committed to energy-intensive 
desalination as a key strategy to ensure 
water security. The Government should 
review all potential actions to improve the 
water efficiency of the stationary energy 
sector. 

It is recognised that a market-based 
approach to reducing emissions is the 
most effective. The market, through 
the CPRS, must provide incentives for 
reduced energy demand, energy efficiency 
and low-emissions energy generation, 
whether they relate to renewable energy 
or reductions in the emissions-intensity 
of coal-fired generation. However, it is 
essential that the market is not distorted 
to provide long-term support to the most 
highly emitting energy sources such as 
brown coal. The carbon price needs to 
drive investment decisions and consumer 
choice quickly. Any assistance to brown 
coal must be transitional, not ongoing, 
to allow a rapid shift to less emissions-
intensive alternatives.

Reductions in emissions in Victoria will be 
dependent upon the national target, but 
this does not mean that the State has no 
role to play. Complementary measures 
such as those to increase energy 
efficiency will be required to achieve 
overall least-cost abatement, alongside 
investment in research and development 
of low-carbon technologies. The State is 
also well placed to introduce measures to 
counter social vulnerability to increasing 
energy prices, such as improving urban 
design and public transport to reduce 
transport emissions while maintaining 
affordable mobility.

The Victorian Government, having been at 
the forefront of the debate within Australia 
for many years, is currently developing 
its own long-term plan for emissions 
reduction through its Climate Change 
Green and White Paper process. It has 
already committed to a 60% reduction 
by 2050 against 2000 levels, the same 
as the Commonwealth Government’s 
national target. However, future actions to 
reduce emissions in Victoria will be driven 
by the CPRS and the trajectories that are 
established, so it is not clear what role the 
State target will continue to play. As the 
State with the most emissions-intensive 
electricity generation, it is clear that the 
CPRS will drive significant opportunities for 
change in Victoria. 

The Victorian Government also has an 
opportunity to show leadership. It should 
be committing to the highest level of 
greenhouse (and water) performance for 
its own operations, as it makes up around 
15% of GSP. It should also be leading 
public disclosure of greenhouse, water 
and waste performance reporting. See 
Part 5: Living Well Within Our Environment 
for further discussion.

The primary mechanism for future 
reductions in greenhouse gas emissions, 
including those from the energy sector, 
is the Commonwealth’s Carbon Pollution 
Reduction Scheme (CPRS), the design 
of which is still being finalised. The 
effectiveness of the CPRS will depend 
upon the interim and long-term emissions 
reduction targets and trajectories, the 
robustness of the scheme in light of 
pressure from high emitting industry 
for allocations of free permits and other 
preferential treatment, and the potential 
for Australia’s emission reduction targets 
to be conditional upon future international 
agreements. The CPRS Green Paper 
has already flagged that any increases 
in petrol prices as a result of the scheme 
will be offset by an equal reduction in 
excise, thereby removing the price signal 
to drive behaviour change in the transport 
sector within at least three years of the 
scheme’s commencement, but allowing 
fleet operators and households time to 
consider their future purchasing needs.

The Garnaut Review has proposed 
a range of potential greenhouse gas 
emission reduction targets. Two of these 
targets are tied to the achievement 
of a global agreement on emissions 
reduction and one represents the current 
unconditional 60% by 2050 reduction. 
The Review concludes that gaining initial 
global agreement for a 550 ppm CO

2-e 
global concentration, which would require 
an Australian emissions reduction of 10% 
by 2020 and 80% by 2050, is more likely 
to be achieved than aiming exclusively 
for 450 ppm, but this may well provide a 
pathway to a subsequent 450 ppm and 
even a 400 ppm global stabilisation level.

The Garnaut Review itself acknowledges 
that a 550 ppm concentration target 
would not be in Australia’s interests, given 
the likelihood and scale of the expected 
impacts. Given the urgency of reducing 
emissions as dictated by the science, 
and Australia’s position as one of the 
most vulnerable developed countries 
to the effects of climate change, the 
Commonwealth Government needs to be 
leading the developed world by example 
and pushing for much more ambitious 
targets.  (See Part 4.1: Atmosphere – 
Climate Change for more information.)  
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For further information 

For information on climate change, 
greenhouse gas emissions monitoring, 
and the Carbon Pollution Reduction 
Scheme, see the Commonwealth 
Department of Climate Change http://
www.climatechange.gov.au/

For information on Victoria’s climate 
change mitigation and adaptation 
strategies, and projected impacts on 
different geographical areas of Victoria, 
see http://www.dse.vic.gov.au/dse/index.
htm or http://www.climatechange.vic.gov.
au/summit/index.html

For information on Victoria’s resources 
and energy sector, see the Department of 
Primary Industries http://www.dpi.vic.gov.
au/dpi/index.htm

For information on resource use and 
energy consumption, see the Australian 
Bureau of Agricultural and Resource 
Economics http://www.abareconomics.
com/

For information on public transport and 
roads, see the Victorian Department of 
Transport http://www.doi.vic.gov.au/

For information on international energy 
issues, see the International Energy 
Agency http://www.iea.org/

An evaluation of global, national and 
Victorian responses to the environmental 
impacts of the energy sector must 
conclude that the measures taken so far 
have been insufficient. With a history of 
cheap, abundant energy and the lack of 
a carbon price, Victorian energy-related 
greenhouse gas emissions have risen 
significantly. There have been some 
improvements to energy efficiency but 
these have been overtaken by increases 
in population and consumption. Absolute 
pressures have continued to increase.

While our understanding of climate 
change and the urgent need for 
fundamental change continues to improve, 
the primary mechanism for tackling 
greenhouse gas emissions has not yet 
started. The problem has been recognised 
for many years, but actions and policies to 
date have lacked urgency and ambition. 

Uncertainty remains regarding the 
design of the scheme and the targets 
to be proposed, but it is clear that the 
CPRS will bring significant challenges 
and opportunities for Victoria. Given our 
heavy reliance on carbon-intensive brown 
coal, it is inevitable that there will be 
significant changes in the energy sector. 
The proportion of renewable energy will 
increase, while energy efficiency will 
continue to improve. For coal to continue 
to play a role, low-emissions technologies 
will need to be developed and put in 
place.

There is no simple or single answer to 
reducing greenhouse gas emissions 
from the stationary and transport energy 
sectors and over the next decade a 
greater understanding will emerge as to 
which energy technologies demonstrate 
the most promise and viability in reducing 
greenhouse gas emissions.

The objective for the Victorian Government 
must be to ensure that necessary and 
timely reductions in emissions from the 
energy sector are achieved. The challenge 
will be to accomplish this at the least 
economic and social cost, and in the 
context of a rapidly growing population.

Transport energy consumption is almost 
entirely in the form of oil, although the 
State’s metropolitan train and tram 
services are electricity-driven. Despite 
a recent shift in priorities, the transport 
system reflects a legacy of funding that 
has overwhelmingly favoured roads and 
cars above public transport, cycling and 
walking. The most funding has been given 
to the least sustainable transport mode. 

The Government has an ambitious target 
of 20% of motorised trips being taken 
by public transport by 2020. Despite 
unprecedented rises in public transport 
patronage in recent years, the latest 
Budget figures suggest the proportion 
is actually falling due to even stronger 
growth in car use. With public transport 
producing fewer emissions than cars, 
the Government needs to actively drive a 
shift from cars to public transport, rather 
than continue to attempt to keep up with 
demand. Given the current dominance of 
passenger cars in the transport system, 
the Government also needs to pursue 
ambitious national mandatory motor 
vehicle fuel efficiency standards to reduce 
transport emissions.

Beyond the reduced greenhouse gas 
emissions benefits of public transport, 
peak oil and carbon pricing provide 
further reasons why significant additional 
investment in alternative transport options 
needs to be provided – particularly in 
new developments and in car-dependent 
outer suburbs. The energy sector, both 
stationary and transport, and thus the 
economy as a whole, remains vulnerable 
to future price shocks through carbon 
pricing or oil availability.
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